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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIAETCSs OJHUM U3 OINOPHBIX KYypPCOB OCHOBHOTO OOIIETro
o0Opa3oBaHMs: OHAa 00eCTeUunBaeT U3YUYCHHUE IPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAay4yHOro, TaK W TyMaHUTApHOIO LIMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJOHKEHUsI 00pa30BaHMsI U B TOBCEAHEBHOM *U3HU. Pa3BuTHe y o0yuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXONKACHUM U CYIIHOCTH alreOpanvdecKux
abcTpakiuii, cnoco0e OTpakKeHHUs] MATEMATUYECKOW HAYKOU SIBJIEHUH M IIPOLIECCOB
B MpUPOJE W OOIIECTBE, POJIM MaTEMaTHYECKOrO0 MOJEIMPOBAHMS B HAyYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUS,, HEOOXOIUMBIX JJI aJaNnTallyd B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anreOpbl obOecreynmBaeT pa3BUTHE yMEHHsS HaOIIOAATh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBUS M BBIBOJBI,
dopMynupoBath yTBep)kaeHU. OCBOCHUE Kypca anreOpbl 00ecrednBaeT pa3BUTHE
JOTHYECKOr0 MBIIUICHUS] OOYYarolMXCSA: OHM HCIOJIb3YIOT JAEIyKTUBHBIE H
WHAYKTUBHBIC pacCyXJeHus, 0000IeHne 1 KOHKpEeTU3aIui, abcTparnpoBanue u
anajoruto. OOydeHwe  ainreOpe  mOpeAnojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATENbHOCTH OOYyYaloUIMXCcs, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABJISETCS pealn3anueil 1eaTeIbHOCTHOTO MPUHIIUIA 00y4YeHHUS.

B cTpykType nporpaMmMsl yd4eOHOro Kypca «Anredpa» ajis OCHOBHOT'O 0OIIEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJICPKATEIbHO-METOANYECKHUE JINHUU!
«Yucna © BBIUMCIEHUS», «AITeOpanyecKue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxnas w3 3THX coaepKaTeabHO-METOINYECKUX
JMHUM pa3BUBAETCs Ha MPOTSKEHUH TPEX JIET U3YUEHUSI Kypca, B3aUMOJCIHCTBYS €
IpYTUMH €ro JuHHsIMH. B Xome wu3ydeHus ydeOHOro Kypca OOy4arommMcs
MPUXOIUTCS JIOTHYECKH PACCy’KIaTh, MCIONH30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBsI3M ¢ 3TUM B mporpaMmy ydeOHOro kypca «AmnreOpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTWKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4IeCKOro o0pa3oBaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYarOITUMUCS
OCHOB  YHHMBEpPCAJIBHOIO MaTreMaTrhudeckoro s3bika. CoaepkarenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBIsSETCA €ro
VHTETPUPOBAHHBIN XapAKTED.

Conmepxxanve nuHMM «Yuclia M BBIYMCICHUS» CIYKUT OCHOBOW MJis
JABHEUIIETO M3yYeHUs MAaTEeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYaOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX JJIsI TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YKCie HAa ypPOBHE OCHOBHOIO 00Iero o0pa3oBaHUsA
CBSI3aHO C PALMOHAIBHBIMH M HPPAlMOHAIBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



MPEACTABICHUN O IEUCTBUTEIBHOM UKCIie. 3aBEpIICHHE OCBOCHUS YUCIOBON JIMHUU
OTHECEHO K cpefHeMy 00111eMy 00pa30BaHUIO.

ConepxaHne IBYX alNreOpandecKux JUHUN — « AreOpandecKue BEIpaKSHUS»
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHHIO Y OOYyUaAIOLIUXCS
MaTEeMaTHYeCKOro ammapara, HeoOXOJUMOTro IJisi PEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmrero o0pa3oBaHusl y4yeOHBI MaTepual IPYIHIUPYETCs BOKPYT pallMOHATbHBIX
BbIpaXeHUI. Ajredpa JAEMOHCTPHUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa IS
MOCTPOCHUS MAaTEMaTHYEeCKUX MOJENei, OMUCaHUS TPOIECCOB U  SIBICHUU
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOIAT TaKKe AalIbHEHIIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBILUICHUS, HEOOXOJUMOT0, B YACTHOCTH, JJIsI OCBOEHUS Kypca
uHOOpPMATUKH, ¢  OBJIAJCHHE HABbIKAMH  JCAYKTUBHBIX  PaCCYKJICHHI.
[IpeoOpazoBanre CHUMBOJBHBIX (POPM CIOCOOCTBYET pPa3BUTHUIO BOOOPAXKEHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepsxanue pyHKIIMOHATBHO-TPAPUUYECKON TMHUHU HAIIEJICHO Ha MOJIyYeHUE
OOy4JaronMMuUCs 3HaHUNW O (DYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTuuecKol MOJeNu
JUIsl OTIMCAHUS U UCCIIEI0BAHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOumectBe. M3yueHne maTepualia CHoCcOOCTBYET pa3BUTHIO Y 00yHaIOLIUXCSl YMEHUS
UCIIONb30BaTh PA3UYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpauyecKhe, BHOCUT BKJIaJ B (OPMUPOBAHUE
MPEICTABJICHUM O POJIU MAaTEMATUKU B PA3BUTUM ITUBUIIU3AIMH U KYJIBTYPHI.

CormacHo ydeOHOMY IIaHy B /-9 Kjaccax wH3ydaercs Y4YeOHBI Kypce
«Anredpa», KOTOPBIA BKIIOYACT CIEAYIONIME OCHOBHBIC pa3felibl COICpPIKAHUS:
«Yucna ©  BBIUMCIEHUS», «AJreOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», « DYHKIIUI».

Ha usyuenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 uaca B Hemenio), B 8 kinacce — 102 yaca (3 yaca B Hezeno), B 9 Kiacce
— 102 vaca (3 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucnaa v BIYUCTCHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, TIEPEXOJl OT OJHOU (POPMBI 3aMUCH
npobeit k gpyroi. IloHsTue palnMOHAIBHOTO 4YHWCIA, 3allCh, CpPaBHEHUE,
YOOPSAOYMBAHUE  PAlMOHANBHBIX uYnced. Apudmernueckue JEHCTBUSA C
palnMoHaNbHBIMUA YKciaaMu. Pemenne 3agad U3 peajbHONW MPAKTUKHA HA YacTH, HA
poou.

CreneHb C HaTypaJlbHBIM IIOKa3aTEJEM: OIpeAesieHne, MpeoOpa3oBaHUe
BBIPKEHHUI HA OCHOBE ONPEAENICHHUS, 3auch 00IbIIMX yncel. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE JpoOU U JpoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIE 33aJ1a4M HA
IIPOLICHTHI, PELICHUE 3a71a4 U3 PealbHOM ITPAKTUKH.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, PpAa3IOKEHUE Ha  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4Yucie mOpsMas W oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AnredpanvyecKue BbIPpaKeHUSA

[IlepeMeHHBIE, YNCITOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOU. JlomycTuMBbIE
3HA4YE€HUS NepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXKAY BETMUMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IlpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE€ BBIPAKEHHUS, IpaBWia NpeoOpa3oBaHUS CyMM H
IPOM3BEICHUH, paBUjla PaCKPbITUSI CKOOOK U PUBEIEHUS IOJJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBl. CteneHp MHOrowieHa. CiioeHne, BbIYUTAHUE,
YMHOXE€HHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUA: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHrne MHOIOWIEHOB Ha
MHOXHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHMs, IpaBuia peoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHHUM.

JluHelHOe ypaBHEHME C OJHOW NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pEUIEHUE JINHENHBIX YpaBHEHNN. COCTABICHUE YPABHEHHI 11O YCIOBUIO
3a7a4u. Perienue TeKCTOBBIX 3a/1a4 € IIOMOIbI0 YPaBHEHUM.

JIuneliHoe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U ero rpaduk. Cuctema aAByxX
JIMHEMHBIX YPAaBHEHHUM C JBYMs NEPEMEHHbIMU. PelleHue cucrteMm ypaBHEHUU
croco6oM noAcTaHoBKU. [IpuMepsl penieHus TEKCTOBBIX 3a7a4 ¢ TOMOLIBIO0 CUCTEM
YPaBHEHUM.

DyHKUUH



Koopnaunara Touku Ha npsimoil. YucnoBbie mpoMexXyTKu. Pacctosnue mexmy
JIBYMSI TOUKaMH KOOPJIMHATHOUN MPSIMOH.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcuucca u opJiMHaTa
TOUYKH Ha KOOPJIWHATHOM TIocKkocTu. [IpumMepsl rpadukoB, 3a1aHHBIX HOPMYITaMH.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonsatue pynkuuu. ['paduk pyHkmm.
CaoiictBa pynkuunii. JIuneitnas ¢ynkuus, e€ rpaduk. 'padux ¢pyHkumu y = |X|.
['paduyeckoe penieHre JUHEHHBIX YPABHCHUH U CUCTEM JIMHEHHBIX ypaBHECHHM.

8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBagparHelii kopeHb W3 uwucia. [loHsATHe 00 UppalMOHAIBHOM YHCIIE.
JlecsaTnunbie TPUOIMKEHUS UppallMOHANBHBIX yncen. CBoicTBa apudMeTHIecKux
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHHE K IPE0OPa30BAHUIO YHUCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUSIM. J[efICTBUTENIbHBIC YUCTIA.

Crenens ¢ 1enpIM nokaszareneM 1 e€ ceorictBa. CTaHAapTHAS 3alMCh YUCIA.

AuredpanvecKue BbIpaKeHUA

KBazgpaTHbII TpEXUIIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIICHA HA MHOXKHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHUE, JEJEHUE anredpandyeckux ApoOeH.
PanmonanbHble BhIpaK€HUS U UX IIpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJPAaTHBIM.
[Ipocreiie qpoOHO-paOHANIbHBIE YPaBHEHUS.

['padrueckas uHTEpOpETALMs YPABHEHUM C ABYMSI IEPEMEHHBIMU M CUCTEM
JIMHEMHBIX ypPaBHEHUW C JBYMs IlepeMeHHbIMHU. [Ipumepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemrenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMBbl JIMHENHBIX HEPABEHCTB C OJJTHOW ITEPEMEHHOM.

DyHKUUHA

[Tonsitue Gpynkimu. O6IaCTh ONPECICHNUS 1 MHOKECTBO 3HaUYCHUN (QyHKIIUH.
Crioco0Os1 3a1anust QyHKITH.

I'padpux dbyuakmum. Urenue coiictB (yHkmuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKIHMA, OTPAKAIOIINX PEATbHBIE TIPOIECCHI.



@OyHKIMY, ONMHUCHIBAIOIIAE TPSIMYI0O H OOpaTHYIO MPOIMOPIIMOHATBLHBIE
3aBHCHMOCTH, HX rpadukn. Oyuxiun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHrne ypaBHEHUH U CHCTEM YpaBHEHUH.

9 KJIACC

Yucaa v BBIYUCTCHUSA

PanronanpHble yucia, UppalMOHAIbHBIE YUCIA, KOHEUHbIE U OECKOHEUYHbBIC
JEeCATUYHBIE APoOU. MHOXECTBO AEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIBHbIE YUCA
KaKk OECKOHEUYHbIE JeCATHUYHbIE IpoOu. B3anMMHO OJHO3HAYHOE COOTBETCTBHE
MEK]ly MHOKECTBOM JICUCTBUTEIbHBIX YHCEII U KOOPAUHATHON MPSMOM.

CpaBHEeHHME JIEUCTBUTENIBHBIX 4HCEN, apuPMeTUYECKHe JIEUCTBHUS C
JNEUCTBUTEIBbHBIMU YU CIIAMH.

Pa3mepsl OOBEKTOB OKpPYKAIOIIETO MHUPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KarOIIEM MHPE.

[TpubnmxE€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJabTaToB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOAAIIUXCS K JINHEMHBIM.

KBaapatHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOISAIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penmieHnss ypaBHEHUM TPETbEM U YETBEPTOMN
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHHH. PenieHue TEKCTOBBIX 3aaad
anreOpanyeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs MepeMEHHbIMU U ero rpaduk. Pemienue cucrem AByx
JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU. PellieHue cucTeM IByX YpaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [‘paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

PelieHne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JTMHENHBIX HEPABEHCTB C OJAHOM IlepeMeHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IiepeMeHHOM. KBagpaTHele HepaBeHCTBaA.
['padpriueckas mHTEpHpeTanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

DyHKUMHA

KBagparuunas ¢ynkums, e€ rpadux u cpoiictBa. [lapabosa, KoopAUHATHI
BEPIIMHBI 1TapaboIbl, 0Ch CAMMETPHUH MTapadOJIbI.

Ipaduxu pyrxmit: y = kX, y = kx + b, y = k/x, y =x3,y = VX, y = x| , u ux
CBOMCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U NIPOrPecCUu



[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEA0BATEIbHOCTU
peKyppeHTHOM popMyoit u hopmysioi N-ro wieHa.

Apudpmernueckass U reoMmerpuueckas nporpeccuu. @opMyibel N-ro ujaeHa
apu(pMeTHYECKON U TEOMETPUUECKOM MPOTrPECCHi, CyMMBI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIeHOB apU(PMETHUYECKOH U TEeOMETPUUYECKOM MpPOTpeccHii
TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAJIBHBIA POCT.
CnosxHbI€ TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepUu3yroTCs:

1) naTpuoTHYECKOE BOCIIMTAHME!

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUUCKOMN
MaTeMaTUKH, LEHHOCTHBIM OTHONIEHWEM K  JIOCTHXKEHHUSIM  POCCHICKHX
MAaTEMATUKOB M POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI, K HCHOJIb30BAHUIO ITUX
JIOCTIKEHHM B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpasKaaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCITUTAHME!

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEHN Tpa)kIaHUHA U PeaM3allid €ro
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBICHUH, MPOLEAYP I'paXKAaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCY)KACHUIO 3THYCCKHUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKHMM IPUMEHEHUEM JIOCTWKEHHM HAyKH, OCO3HAHHWEM BaKHOCTHU
MOPaJTIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCTIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B PEHICHUU MPAKTUYECKUX 3ajay
MaTeMaTUYECKOW HAMpPaBIE€HHOCTH, OCO3HAHHWEM BAXHOCTU MAaTEMATHYECKOTO
oOpa3oBaHMsI HA TPOTSHKEHUHM BCEH JKU3HU IS YCHENTHOW MpodecCHOHAIBHON
JEATeIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBHUYATBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:!

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY U  3CTETHUUYECKOMY  BOCHPUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajay, PELICHUM, PACCYXKICHHM, YMEHUIO BUJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOllecTBa, MOHMMAHHWEM MAaTEeMaTUYEeCKOM HayKu Kak cQepbl 4YeIoBeYeCKOU
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTUS W 3HAYMMOCTHU JUIS Pa3BUTHUS LIMBUJIN3AINH,
OBJIQJICHUEM SI3IKOM MAaTEMAaTHUKH M MAaTeMaTUYECKOW KyJIbTYpOW KakK CpPEeICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMH HCCJIEA0BATEIBCKOM
NeATEeIIbHOCTH;



6) ¢u3nueckoe BocnuTaHHe, (POPMHUPOBAHHE KYJLTYPbI 3I0POBbSI H
IMOLMOHAJIBLHOIO 0JIarOnOJIyYns

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HHTEpEcax CBOErO
30POBbsI,  BEIEHHS  370pOBOTO  oOpa3a JKuW3HH  (3I0pOBOE  THTAHUE,
cOQIaHCHUPOBAHHBIM PEXUM 3aHIATHH W OTABIXA, peryispHas (u3ndecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PEIICKCUH, IPU3HAHUEM CBOCTO IIPaBa
Ha OMIKUOKY M TaKOTO K€ MpaBa JIPyroro 4eJ0oBeKa;

7) 3K0JI0THYECKOe BOCTIUTAHME:!

OpHUEHTAIIMEN HA IPUMEHEHNE MATEMATUYECKUX 3HAHUUI JJIs1 PELICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CPeIbl, INIAHUPOBAHUS TIOCTYIIKOB U OIICHKU
UX BO3MOYKHBIX MOCJEACTBUH ISl OKPY>KAIOIIEH Cpe/ibl, OCOZHAHUEM TJI00AIbHOTO
XapaKTepa SKOJOTUYECKUX TMPOOJIEM U IMyTel UX pelieHus;

8) amanTamusi K U3MEHAIOIMUMCS YCJIOBHAM CONUAIBHOW ¥ NMPHPOTHOM
Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUUYECKYIO JEATEIIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy APYTUX JIOJed, MpUOOpeTaTb B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIIbITA JIPYTHUX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMynupoBaTh UACH, TOHITHS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeDUIMTHI COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEW, TJIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCHPHUHUMATh
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
MpPUHUMAEMbIE pelieHusT U JehcTBUS, (OPMYIUPOBATh W OIICHUBATHh PUCKU U

NoCJIeICTBUSI, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBbie Jilornueckue JeiicTBHUA:

e BBIABJISATh M XaPAKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTeMaTHYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUW MEXIy MOHATHIMHU, (HOPMYIUPOBATH
OMpeNesieHUs]  TMOHSATUM, YCTaHABIWMBaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccupuKalui, OCHOBAHMUS HJis OOOOIIEHUS W CpPaBHEHUS, KPUTECPUH
MPOBOJAMMOTO aHaJIN3a,

e BOCIPUHUMATH, (POopMyIHpOBaTH U MNPeOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATENbHBIC, €IUHUYHBIC, YaCTHBIE W 0O0IIue,
YCJIOBHBIE,



BBUBIITH ~ MAaT€MAaTHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpoTUBOpeuuss B (akTax, AAHHBIX, HAOMIOACHMSIX U YTBEPXKICHUSX,
IpeaiaraTb KpUTEPUU [l BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUH;
JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;
pa3dupath JOKa3aTeIbCTBA MATEMATUIECKUX YTBEPXKICHUH (TIpSMBIC U OT
IPOTUBHOTO), MPOBOIUTH CAMOCTOSITEIBHO HECIOXKHBIC IOKa3aTelbCTBA
MaTeMaTHYeCKUX (PAaKTOB, BBICTpaMBaTh apPryMEHTALMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpPATh CIIOCOO penieHus y4eOHOW 3amadu (CpaBHHBATH HECKOJIBKO
BapMAaHTOB peELIeHMs], BbIOMpaTh Hauboiee MNOAXOIAIMMA C y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccieaoBarTebCcKHe JeiiCTBUS.

MCIIOJIB30BaTh BOIPOCKHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], (DUKCUPYIOMIKE IPOTUBOpPEUHE, IPOOIIEeMYy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSTEJIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIM
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;
CaMOCTOSITENIbHO (hOPMYJIMPOBATh O0OOIIEHHUS M BBIBOBI 110 Pe3ysIbTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS], UCCIIE0OBaHuUs, OLIEHUBATH J1IOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIIECHMUIA,

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMPOIECCa, a TAaKXKE BBIJIBUIaTh
MIPEJINOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c nnpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW3OBITOYHOCTH HH(OpPMAINH, ITaHHBIX,
HEOOXOUMBIX JIJISl peUICHUS 3a/1a4H,

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U WHTEPHPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUOB U (OPM MPEACTABICHHUS,

BBIOMpATh (opMy TMpeAcTaBiIeHUS HWHPOpMAMU U WLIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMmH, JuarpaMMamH, HWHOM rpadukod U HX
KOMOWHAIUAMUY,

OIICHHBATh HAAEKHOCTh WH(OpPMAIMK TIO KPUTEPUSM, TMPEIOKEHHBIM
yUHTENIeM UiIH CHOPMYITHUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS !

BOCIIPUHUMATH U (bOpMy.HI/IpOBaTB CYXXICHUA B COOTBECTCTBUU C YCIIOBUAMUA
H CJIsIMU O6H.I€HI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOUYKY 3pCHUA



B YCTHBIX M NTUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1aud, KOMMEHTHUPOBATh MOJIYUCHHBIN PE3YIbTAT;

B X0J1€ 00CY’KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMBbl, perraeMoi 3a/1aui, BhICKAa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs], COMOCTABISATH CBOM CYXKICHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JUaiora, oOHapy>KUBaTh Pa3IMuUe U CXOACTBO MO3UIUH, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHMUS,
OPEJICTaBIATh  pEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMSI, MPOEKTA, CAMOCTOSITENIbHO BEIOUPATh (POpMAT BBICTYILICHUS
C Y4ETOM 3aa4 MPE3CHTALMH U OCOOCHHOCTEN ayTUTOPHH;

MOHUMATh U UCIIO0Ib30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUYaTIbHON
paboTHI ITPH PEIICHNN YYEOHBIX MATEMAaTUYECKUX 3a]1a4;

NPUHUMATH 11€1b COBMECTHOW AESTENbHOCTH, TUIAHUPOBATh OPTraHU3AIIUIO
COBMECTHOM pabOThl, pachnpeneisiTb BUIbI padOT, JOTOBApUBATHCS,
00CyXJaTh IPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIOJIEH;

y4acTBOBAaTh B TIPYMNNOBBIX ¢opmax paboTel (00CykIeHHs, OOMEH
MHEHHSIMU, MO3TOBBIC IITYPMBI U IPYTHE), BRITIOIHSITH CBOKO YacTh paOOTHI
U KOOPAUHUPOBATH CBOM JCHCTBUS C APYTMMH YJICHAMH KOMAaHJBI,
OLICHMBATh Kauye€CTBO CBOErO BKJIaJa B OOIMIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH ILJIaH, aCOPUTM PEIICHHs 3anadu (MU ero
9acTh), BHIOMpaATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIHUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUI ¢ Y4ETOM HOBOW MH(OpMaUK.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJUICKT:

BJIaJICTh CITOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibrara
pelIeHUsT MaTeMaTUYECKOM 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh ITPU PELICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH MTOCTABICHHON €U U
YCIIOBHSIM, OOBSICHATHh MPUYUHBI JOCTHUKEHUS WU HEJOCTIKCHUS IICIIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydeHuss B 7/ KJjacce OOyYarOIIMICS TOIYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucaa v BIYUCTCHUSA

BreImonHsATe, codeTas yCTHbIE M MUCBMEHHBIE MPHEMBI, apupMeTHUECKHE
JEUCTBHUS C pAalMOHAIIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUsI YUCIOBBIX BBIPRXKEHHM, MPUMEHSITh pazHOOOpa3HbIC
CHOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JICCATUUHBIE IPOOH.

[lepexoauTb OT OAHOW (GOPMBI 3alKMCH YUCEN K JAPYrod (MpeoOpa3oBBIBATH
JECATUYHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B OCCKOHEUHYIO IECATUYHYIO IPOOD).

CpaBHUBATH U YNIOPAIOYUBATH PALIMOHAIBHBIE YUCTIA.

OKpyIJIsTh YuCna.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCIEHU, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAKECHHI. BBINOIHATE AEHCTBHUS CO CTENEHSAMH C HATypalbHBIMU
NIOKAa3aTeJIsIMU.

[IpuMeHSATh NPU3HAKH IEITMMOCTH, PA3JIOKEHNE HA MHOXKHUTEIHN HATYyPAIbHBIX
YHUCEJl.

PemaTe mpakTUKO-OPHEHTHPOBAHHBIE 3aJa4yH, CBS3aHHbIE C OTHOLICHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTRIO BEIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yabpTaThl PEIICHUs 33/1a4 C Y4ETOM OIPaHMYEHHUM, CBSI3aHHBIX CO CBOWCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AsredOpanyecKue BbIpaKeHUs

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATD €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAUYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHus LENOr0 BHIPAXKEHHSI B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHME OJHOWIEHAa HAa MHOTOWIEH M MHOIO4WIEHa Ha
MHOTOWIEH, IPUMEHSTH (DOPMYJIIBI KBaJIpaTa CyMMbI U KBaJIpaTa pPa3HOCTH.

OCylIecTBIATh PaA3IOKEHUE MHOTOWICHOB HAa MHOMUTEIU C MOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEr0 MHOXKUTES, TPYNITUPOBKU ClIaraeMblX, IPUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOXKEHHUS.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEILEHUS PA3IMYHBIX 3324
U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEaTbHOUN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMU II0KA3aTEIISIMUA IS
npeoOpa3oBaHus BEIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA



Pemate nuMHENHBIE ypaBHEHUA C OJHOU INEPEMEHHOW, MPUMEHSSA IMpaBuUia
Mepexo/ia OT UCXOJHOTO YPAaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABaseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpadudecKue METOIBI MPU PEIICHUN JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YUCEN, SBISIIOUIUXCS PEHICHUEM JHUHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOU TJIOCKOCTH IpauK TUHEHHOTO YPaBHEHUS C ABYMS
MEPEMEHHBIMH, TTOJIB3YAICh TPa(PUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemiats cuctemsl ABYX JIMHEHHBIX YPaBHEHUN C JBYMSI IEPEMEHHBIMU, B TOM
qucie rpaduyecKku.

CocraBisaTh W pemaTh JIMHEMHOE YpPAaBHEHUE WIIM CUCTEMY JIMHEHHBIX
YPaBHEHH MO YCIOBUIO 33]1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
341444 MOJYYEHHBIN pPE3yJIbTaT.

DOyHKIMHA

N300pakaTh Ha KOOPAMHATHOM MPSMON TOUKHU, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbl, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU HA
anreOpanyecKoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAUHATAM,
CTPOUTH TPaPUKH JUHEHHBIX PyHKINHA. CTpoUTh TpaduK GyHKIHU Y = [X|.

OnuceiBaTh C TMOMOINIBI0 (YHKIMM HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMU. CKOPOCTb, BPEMs, PACCTOSIHUE, LIE€HA, KOJWUYECTBO, CTOUMOCT,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTk 3HaueHue (yHKIIUHU 110 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii coco0 MpeACTaBICHUS U aHanIW3a WH(POpMAaIUH,
U3BJICKATh U MHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadUKOB PEAIbHBIX MTPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyueHus B 8 kJjacce OOydYarONIUiCS TOJYYUT CIICIYIOITUE
MpEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCTCHUS

Hcnonb30BaTh HaydajdbHbIE MPEICTABICHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YyuCcel JJisl CpaBHEHUsI, OKPYTJICHUSI U BBIYMCIICHUM, N300paxaTh JACHCTBUTEIIHHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHaTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIIOJIB3Ysl MPU HEOOXOIUMOCTH KaJIbKYJSITOP, BBITIOIHSATH
npeoOpa3oBaHMsl BBIPAKECHUM, COJEpKAIMX KBaJpaTHbIE KOPHU, HCIIOIb3Ys
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anmucy OOJIBIIMX U MaJIbIX YUCET C MOMOIIbIO JECATUUYHBIX
npobeit u creneneit yucia 10.



AnredOpanveckue BbIpaKeHUs!

[IpuMEHATh TMOHATHUE CTENEHM C LEIbIM IIOKA3aTeNieM, BBINOJHITh
npeoOpa30BaHUsl BBIPAKEHUHN, COJAEPIKAIIUX CTETIEHH C LIEJIBIM MOKa3aTeNeM.

BBITIOTHATE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATLHBIX BEIPAKCHUA Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U alreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[IpumeHnsaTh npeodpa3oBaHus BbIPAXKEHUM I pellieHUs pa3InYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHNs U HEPaBEeHCTBA

Pemiats nuHEHBIE, KBaJIpaTHbIC YpAaBHEHUSI U PAllMOHAJIbHBIC ypPaBHEHMS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHHH C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpaBHEHHUM, B
TOM YHCJIe ¢ TPUMEHCHHEM TpadUIeCKUX MpeCTaBICHN (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUU PEIICHUS, €CIA UMEET, TO CKOJBKO, U
npouee).

[lepexomuTh OT ciioBecHOM (HOPMYIUPOBKM 3alaud K e€ anredpanyeckon
MOJEIN C IIOMOIIBIO COCTABJIEHUS YPABHEHUS WM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]1aui MOJYYEHHBIN Pe3ybTaT.

[IpuMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, pellaTh
JIMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpad)uyeCcKyIo
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUN

[ToHMMaTh W KCIOJIB30BaTh (DYHKIMOHAIBHBIC MOHATHS M S3bIK (TCPMUHBI,
CUMBOJIMYCCKHE O0O3HAYCHHS), ONMpPEICIATh 3HaYeHUE (YHKIUU IO 3HAYCHHUIO
apryMeHTa, ONPEeNATh CBOMCTBA (PYHKITNU TI0 €€ rpaduKy.

Crtpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIIHCBIBATb CBOWCTBA YHCIOBOIT (yHKIIHH
1o e€ rpaduky.

K xoniy oOyueHus B 9 kJjacce 0OydYaroOnIuiics TMOJYYUT CIICIYIOITHE
MpEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCTCHUS

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAJIBHBIC U UpPaAllMOHATIbHBIE YUCIIA.

Breinonuars apudmeTnyeckue 1ecTBUS C pallMOHAIBHBIMU YHCIIAMH, COUETast
YCTHBIE U MHUCbMEHHbBIC MPUEMBI, BBINOJIHATH BBHIYMCIEHUS C HUPPALUOHATbHBIMU
YUCIIAMH.

Haxonuth 3Ha4eHUs CTENEHEN ¢ LIEJIBIMU TOKA3aTEJISIMA U KOPHEW, BBIYUCIIATH
3HAYCHUS YUCTIOBBIX BBIPAYKCHHUIA.

OKpyrJIsITh JEUCTBUTEIBHBIE YHCIIA, BBIMOJHITh MPUKUIKY pe3yJbTrara
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABECHCTBA

PemaTe nuHENHHbIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHM S, CBOSIIMECS K HUM,
npocTeiine ApoOHO-palluOHAIbHBIE YPAaBHEHMUSI.

Pemars cucremsl NByX JIMHEMHBIX YPAaBHEHUW C ABYMs NEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHNE HE ABJIACTCS JIMHEWUHBIM.

Pemarp TekcTOBBIE 3alauM  aIreOpanvdeckuM CIOCOOOM € IOMOILBIO
COCTABJICHMS YPAaBHEHHUSI UJIM CUCTEMBI IBYX YPAaBHEHHM C JBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CHCTEM yPAaBHEHHM, B
TOM YHCJIE C IPUMEHEHHEM Tpa@ruecKuX NpeAcTaBIeHU (yCTaHABINBATh, HMEET
JY YpPaBHEHUE WIM CHCTEMA YPABHEHUU PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npodee).

Pemarp sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)karhb
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alIMCHIBATH PELICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemlare  cuCTeMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIIME KBAaJPAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMbI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHNUH PA3JIMYHBIX 3a]1a4.

DOyHKIUN

Pacnio3naBaTe (yHKIMM U3y4eHHBIX BHAOB. [loKa3blBaTh CXeMaTUYECKU

pAacIoNIoKEHUE Ha KOOPIMHATHOW TUIOCKOCTH IpadukoB QyHKIuMi Bua: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHUIA
K03(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300pakarb CXxeMaTHUYECKU rpaduKU KBaJApPaTUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh kBajpaTHuHy0 (QYHKLHUIO 10 (OopMyIe, MPUBOJIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCIEA0BATEILHOCTH H IIPOrPEeCCHH

Pacno3naBaTh apu(MeTHUECKYIO U TEOMETPUUECKYIO MPOTPECCUU TIPU PAZHBIX
crnoco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS C HUCHOJb30BaHHMEM (opMya N-ro ujeHa
apu(PpMETHIECKON ¥ TEOMETPUIECKOUN MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4J€HBl MOCJEI0BATEIbHOCTH TOYKAaMH Ha KOOPAMHATHOU
MJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YKMCIOBBIMHU IOCJIEAOBATEIBHOCTIMU, B TOM
YHCIIe 33/1a4K W3 PEaTbHOM KU3HU (C UCTIOIB30BAaHUEM KaJbKYJISITOPa, IIH(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undposbie
Ne i/m P Konrposbneie  IIpakTnyeckue (cpp )
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeuMciIeHU. PaimoHanbHbIE o5 1 bubnuoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 AJIrCOpaHeckHe BhIpaxeHi 21 L https://m.edso0.ru/7f415b90
bubnuoreka [{OK
3 ¥ PaBHCHIA 1 HEpABeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubnmoreka LIOK
4 Koopunatst u rpaduici. QyHiun 24 L https://m.edsoo.ru/7f415b90
bubmmoreka 1IOK
IT 1
> OBTOpeHHE K 0000ICHHE 6 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME



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 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/n P Kontposbnble IlpakTuueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucienus. KBagparHele KOpHA 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruucienus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHUs. 5 1 bubmmorexa [JOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHUsl. Bbu6moreka [JOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCcTBa. KBasipaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [{OK
YpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
o DyHKIHH. THCTOBEIE QyHKIIHH o https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 TosToperme n obobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 6 0

I[TPOTPAMME



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 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/n P Kontposbnble IlpakTHueckue (wnbp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
1 Uucna u Beruncienus. JleicTBUTENbHEIC 9 bubmuoreka [{OK
qucla https://m.edsoo.ru/7f419d08
5 YpaBHEHMs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmorexa [JOK
OJHOM IEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuorexa [{OK
4 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
o 1 1
> YHIHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3 AT 18 1 bubnunoreka LIOK
3HAHUI https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsm4yecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Kontpoabusie  Ipakriieckue U3yuyeHHs1  00pa3oBaTe/ibHbIE
padoTsbI padoThI pecypenI
1 [TonsATHE paroOHAIBHOTO YKCIA 1
5 Apudmernueckue neicTBus ¢ 1
panMoHAIBHBIMU YUCIIAMHU
3 Apudmernueckue neicTBus ¢ 1
paloHaIbHBIMU YU CIIAMU
4 Apudmernueckue neiicTBus ¢ 1
palnMoHaIBLHBIMU YUCIIAMHU
5 Apudmernueckue NeiCTBUS C 1
palnMoHaIBLHBIMU YUCIIAMHU
6 Apudpmernueckue NeiCTBUS C 1
panoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsi0uuBaHue 1
palMOHAIBHBIX YHCENT
8 CpaBHeHue, ynops,Io04uBaHNe 1
palMOHAIBHBIX YHCET
9 CpaBHeHue, ynops,I04uBaHNe 1
paloHaIbHBIX YHCE
10 Crenens ¢ HaTypajIbHBIM 1 bu6muoreka [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATypaJTbHBIM 1 bu6muoreka [IOK

IoKa3arcjicM

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



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

12

CreneHb ¢ HaTypaJbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154e

13

14

CreneHb ¢ HaTypaJIbHBIM
IIOKa3aTeneM

CremneHp ¢ HaTypaJIbHBIM
MoKa3aTeieM

bub6nmoreka LIOK
https://m.edsoo.ru/7f4218be

15

Pemienrie OCHOBHBIX 3aJ1a4 Ha
JIpOoOH, IPOLICHTHI U3 PeaTbHOU
MPaKTUKHU

16

Pemrenyie ocCHOBHBIX 3a7a4 Ha
JpoOHu, MPOLIEHTHI U3 pealbHOMN
MPAKTUKHU

17

18

19

Pernienne OCHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PeaTbHOU
MIPAKTUKU

Pemenne ocHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PEabHOMN
MPAKTHKH

[Tpu3Haku NEIMMOCTH, PA3IOKCHHUS
Ha MHOXKUTENIN HATYpaJbHBIX YHCEI

20

21

22

[Ipu3Haku JeIUMOCTH, Pa3ioKEHHS
Ha MHOKUTEJIM HAaTypaJIbHbIX YHCE

Peanbnbie 3aBucumoctu. Ilpsimas u
oOpaTHast MPOMOPIUOHATHHOCTH
Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHast MPOMOPIUOHATBHOCTH

23

Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATHFHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
oOpaTHas MPONOPLUHUOHATBHOCTH
o5 Konrponsnas pabora o Teme
"Parmonanbnbie yncna"
26 BykBeHHbIE BbIpaKeHUS bubmorexa HOK
y P https://m.edsoo.ru/7f41feec
27 DopMmyIsl
28 dopmyItbl
29 [Iepemennsie. Jlomyctumeble
3HAYEHUS TICPEMEHHBIX
[Ipeobpa3oBanne OYKBEHHBIX
30 BBIPaXCHHH, pACKPBITHE CKOOOK 1 bubmmorexa [JOK
P » PAcKD https://m.edsoo.ru/7f41fafa
MIpHUBEICHNE MTOIOOHBIX CIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX
31 BBIpQKEHUH, pacCKpbITHE CKOOOK 1 brbamorexa [TOK
P » PAckp https://m.edsoo.ru/7f41fd70
MIpHUBEICHNE MTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAKEHUH, pacKpbITHE CKOOOK 1
MIPUBEICHNE TIOTOOHBIX CITaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpAYKEHUH, pacKpbITHE CKOOOK 1
MIPUBEICHNE TTOTOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubmuoreka [{OK
IOKa3aTeyieM https://m.edso0.ru/7f421382
35 CBoiiCcTBa CTENIEHU C HATYPAJTHHBIM bubmuorexa [{OK
ITOKa3aTeNeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubmmoreka [JOK

ImoKa3arcjicM

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

bubnunoreka LIOK

37 M

HOTORICHE! https://m.edsoo.ru/7f42276e

bub6nmoreka LIOK

38 M

HOTOICHAL https://m.edsoo.ru/7f422930

39 CinoxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BRIUUTAHUE, YMHOKEHUE bubmmorexa [JOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f422cc8

41 CrnoxxeHue, BRIUUTAHUE, YMHOKEHUE bu6nmoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 Cnosxenue, BBIMUTAHUE, YMHO)KEHHE Bu6mmoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKECHUS https://m.edso00.ru/7f42432a

44 DopMyJIBl COKPALEHHOTO bubmuoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a

45 ®opMyIbl COKpaALIEHHOTO bubnnorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2

47 DopMyJIbl COKPALEHHOTO bubmuoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0

48 PaznoxxeHne MHOTO4JIEHOB Ha butmmoreka [JOK
MHOXHUTEJIN https://m.edso0.ru/7f423312

49 Pasnoxenne MHOTO4JICHOB Ha butmoreka [JOK
MHOKHUTEJIHN https://m.edsoo.ru/7f4237fe

50 PasnoxxeHne MHOro4cHOB Ha bubnunoreka LIOK

MHOXHUTCIIN

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

Paznoxxenne MHOTOYWIEHOB Ha

51
MHOKUTEH
59 Konrponsnas pabora o Teme
"AnrebpanyuecKkue BHIPAKCHHS
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHus ypaBHECHHUS,
PaBHOCHIBHOCTh YPaBHEHUIA
JIunelinoe ypaBHEHHUE C OHOM
54 MePEMEHHOM, pelIeHne TUHEHHBIX
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJTHOU
55 HepeMeHHO}IIZF,) pelieHne TMHEWHbIX bubmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUU
JInHeitHoe ypaBHEHHE C OJTHOM
56 NIEpEMEHHOH, pelIeHNe THHEHHBIX
YpaBHEHUI
57 Pemenne 3agad ¢ moMoIpIo bubnunoreka LIOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ momoImpio bubmmoteka IIOK
ypaBHEHUN https://m.edso00.ru/7f420806
59 Pemenue 3a7a4 ¢ TOMOIIBIO bubnunoreka LIOK
YpaBHEHUI https://m.edso0.ru/7f4209a0
50 Pemenne 3a1a4 ¢ MOMOIIBIO bubnunoreka LIOK
ypaBHEHUN https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHHE C IBYMS bubmuoreka [{OK
NEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHOe ypaBHEHHE C IBYMs bubnmoreka [JOK

MIEPEMEHHBIMH U €ro rpaduk

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

Cucrema 1ByX JTUHEHHBIX

bubnunoreka LIOK

63
YPaBHEHHUI C JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
YpaBHECHHI C ABYMs IEPEMEHHBIMHU
65 CucreMa IByX JTMHEUHBIX
YpaBHEHHI ¢ ABYMS [I€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX
yYpaBHEHHUH C IBYMS IEPEMEHHBIMH
67 Pemenwue cucrem ypaBHEHUI bubmorexa OK
https://m.edsoo.ru/7f4284de
68 Pemenwue cuctem ypaBHEHUI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEeHUM bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenne cucrem ypaBHEHUH
7 KonrpomnbHas pabora o Teme bubnnorexa [JOK
"JluneitHble ypaBHEHUS'' https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsmoi brbnuorexa LIOK
https://m.edsoo.ru/7f41de76
74 UucnoBbie TPOMEKYTKH bubamorexa [OK
https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrostare Mex 1y TByMs TOUKaMH
KOOPJMHATHOMN NpsIMOM
77 Paccrostare Mex 1y A1ByMs TOUKaMH

KOOPAVHATHOU MPSMOU



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 [IpsimoyronbHas cucrema Bbu6muoreka [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubnnoreka [JOK
KOOpJMHAT HA INIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpaduKoB, 3aJaHHBIX bubmmorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX Bbu6moreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpauKkoB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 QTeHHerpa¢?KOBpeaanHx
3aBHCUMOCTEH
bubnnorexa [JOK
8 Homsirie (yrii https://m.edSO(])_.Iru/7f41ef06
86 I'padux GpyHKIIIN
. N bubnnorexa [JOK
87 CBofictsa pyniil https://m.edso:)_.[ru/7f41f078
. N bubnmnorexa [JOK
88 Ceofictsa pynkunmil https://m.edSO(I)_.[ru/7f41f1fe
. bubnmorexa [JOK
89 Jlunefinas pyHkus https://m.edSO(I)_.[ru/7f427282
. bubmuorexa [{OK
%0 Jlunefinas pyskus https://m.edsogru/7f427412
o1 [Toctpoenue rpaduka TuHEHON bu6muoreka [IOK

byHKIIIN

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

[Toctpoenune rpaduka TUHEHHON
byHKIIH

93
94

I'paduk pynkun y =[x|
I'padux Gpyukimu y =[x|

95

Konrponsnas pabora o Teme
"Koopaunatsl u rpaduku.
®yukuun" / Beepoccuiickast
npoBepoydHas pabora

bubnunoreka LIOK
https://m.edsoo.ru/7f41f50a

96

97

98

HroroBast koHTpoJibHAsE paboTa /
Bcepoccuiickas npoBepodHas
pabora

IToBTOpEHNE OCHOBHBIX IMOHATHH H
METOIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHATHIA U
METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6c¢c

bubmmoteka IIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX TOHATHI U
METOIOB Kypca 7 Kjacca,
000011eHIEe 3HAHMIA

bubmmoteka IIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX TOHATHI U
METOIOB Kypca 7 Kjacca,
0000111eHEe 3HAHUHT

101

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOIOB Kypca 7 Kjacca,
000011eHNEe 3HAHUHT

bubnunoreka LIOK
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 OHATHI U

bubnunoreka LIOK

102 METOZI0B Kypea 7 Kiacea, ! https://m.eds00.ru/7f42a900
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

8 KJIACC

KoJsmn4yecTBo 4acoB JIeKTPOHHbIE
Jlj;lﬂ Tewa ypoxa Bcero Koutpoabnsie — Ipaxkrueckue fl[:;:ennﬂ :)I;I[()l;[;?)ll:];fenbﬂme
padoTsbI padoThI pecypent
1 KBanparsslii KOpeHb U3 yncia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 UpparMoHAIbBHOM 1 bubnnorexa [JOK
4yuCIIe https://m.edsoo.ru/7f42eaaa
3 JecsaTuunble NPUOTUKESHUS 1
MPPALMOHATIBHBIX YHCET
4 JlecsaTHYHBIC TPUOIIKCHHS 1
WPPALMOHATIEHBIX YHCET
5 JlelicTBUTENbHBIC YHCTIA 1
5 CpaBHEHHE IEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE ICUCTBUTEIBHBIX 1
yucen
3 Apudmernueckuil KBaJpaTHBIN 1
KOpEHb
9 YpaBHeHue BuIa X2 = a 1
10 CaoiicTBa apI/I(I)MeT\I'/I‘-ICCKI/IX 1 bubnmnoreka [JOK
KBaJpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CaoticTBa apuMETHUECKUX 1 bubnuotexa [JOK

KBaJPaTHBIX KOPHEU

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

[IpeoOpazoBaHme YHCIOBBIX

12 BBIPAXKEHUI, COLEPKALIAX buGnuorexa [IOK
p » coreprart https://m.eds00.ru/7f42dd26
KBaJIpaTHbIC KOPHU
[IpeoOpa3oBaHme YHCIOBBIX
13 BBIPAXKEHUI, COAEPIKAIINX buGnuorexa [IOK
P » COACP https://m.eds00.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[TpeoOpa3oBaHUe YHCIOBBIX
14 BEIpAKCHUH, COAEPKAIIUX bubnnorexa [IOK
p » CONCPRAIL https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoOpa3oBaHUe YHCIOBBIX
15 BBIPAXKEHUI, COLEPKAIIUX Bubmiorexa OK
p » CONCPIRAIL https://m.edsoo.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreneHs C IeIbIM ITI0Ka3aTeaeM bubnnorexa [IOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch Yucha.
Pa3mepb1 00bEKTOB OKPY>KAIOIIETO
17 mupa (0T 3JIeMEHTapHBIX YaCTHIL 10 bubmuoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.eds00.ru/7f436098
JUTUTEITLHOCTB TIPOIECCOB B
OKPYXKaroIeM MUPE
18 CBolicTBa CTEMEHHU C IETBIM bubmuorexa [IOK
oKazaTrejieM https://m.edso0.ru/7f435648
19 CBoiicTBa CTENEHHU C LIEJIBIM but6mmoreka [IOK
oKa3aTejIeM https://m.edsoo.ru/7f435648
20 CBOJCTBA CTEIIEHHU C IIETBIM bubnunoreka LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIECHH C IETBIM bubmuorexa [IOK

IIoKa3aTcjiem

https://m.edso0.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

CBoiicTBa CTENEHH C IIEJIBIM

bubnunoreka LIOK

22 roKa3areyiemM https://m.edso0.ru/7f435ed6
23 KBanpaThslii TpéxunieH
24 KBaapartuplii TpéxuieH
o5 Paznoxenue kBagpatHoro bubnnorexa [JOK
TPEXUYIICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxeHue kBaapaTHOTO bubnnorexa [JOK
TpEXUJieHAa HAa MHOKUTEIIH https://m.edsoo.ru/7f42fd38
KonTtponsHas pabora mo Temam
27 "KBanpathusie kopau. CtemneHu. bubmmorexa [IOK
Kpagpatisiii Tpexuen” https://m.edsoo.ru/7f42ec80
bubmmorexa [JOK
28 Anrebpanieckas Apodk https://m.edSO(I)_.Iru/7f430382
JomycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpandecKue BhIPpaXKEHUS
JomycTumMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpandeckue BoIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [{OK
anreOpanveckoi 1poou https://m.edsoo.ru/7f4308e6
N bubnmnorexa [JOK
32 Coxpamene apodeit https://m.edSO(])_.[ru/7f430a8a
. bubnmnorexa [JOK
33 Coxpauerne apobeit https://m.edso<])_.[ru/7f430f44
34 Cokpaienue apooei bubmmorexa [JOK

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

CrnokeHue, BEIYUTAHHUE,

35 MHOKEHHE U [ETICHUE Bubmorexa IOK
Y A . https://m.eds0o.ru/743128¢
anreOpanvecKux Apooeit
Crnoskenue, BBIYUTAHHUE,
36 MHOYKEHHE U IeJICHUE Bubmorexa LIOK
M } https://m.edso0.ru/7f4315c0
anreOpanyecKux Apooeit
CnoxeHne, BEIYATAHUE,
37 MHOKEHHE U JeTICHUE Bubmorexa IIOK
4 s . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
CnoxeHne, BEIYATAHUE,
38 MHOKEHHE U [EICHUE Bubmorexa IIOK
4 8 Ny https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
[TpeoOpa3oBaHue BBIPAKCHHIH,
39 coZlep KaIUX alreopandyecKue Bubmmorexa LIOK
Aepam P https://m.edsoo.ru/7f43259c
npodu
[IpeobpazoBanue BbIpaKEHUIH,
40 coziep KaIuX alreopandyecKkue Bubmiorexa ITOK
P P https://m.edso0.ru/7f432736
npodu
IIpeoOpa3oBanye BeIpaKEHUH,
41 cop e >II<)a nx aiared I:lI/I‘—IeCKI/Ie Bubmrorexa IOK
AepHatt P https://m.edso0.ru/7f432736
Ipobu
42 KonTtponbHast pabota o teme bubmuoreka [JOK
" Anrebpanueckas 1poon" https://m.edso0.ru/7f431d36
bubnunoreka LIOK
43 K
BAApATHOC ypanHerHe https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmorera [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

bubnunoreka LIOK

45 Henontioe kpazpatHoe ypasHeie https://m.edsoo.ru/7f42eela
46 ®dopMya KOpHEH KBaIpaTHOTO bubmmorexa [JOK
ypaBHEHUSA https://m.edso0.ru/7f42f158
47 dopMya KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edso0.ru/7f42f3f6
48 ®dopMyna KOpHEW KBaIpaTHOTO bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Buera https://m.edso:)_.[ru/7f42fef0
bubnnorexa [JOK
>0 Teopema Buera https://m.edso:)_.[ru/7f430076
51 Pewienue ypaBHeHuUl, CBOASAIIMXCA bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOIAIIMXCS bubmmoteka IIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme npo6HO- bubmuoreka [JOK
palMOHANIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Tpocreiimue apoGHO- bubmuoreka [JOK
palMOHAIIBHBIE YPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TeKCTOBEBIX 37124 C but6mmoreka [IOK
IIOMOILBIO KBAIPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3a7a4 C ) bubnunoreka LIOK
MMOMOIIIBIO KBAJIPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42{8f6
57 KonTtponsHas pabota o teme bubmuoreka [JOK
"KBagpaTHble ypaBHeHUS" https://m.edsoo.ru/7f4301f2
58 JIuHeitHOE ypaBHEHHE C IBYMS

NepEeMEHHBIMH, €T0 rpaduk,



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

IIPUMEPBI PELICHNS YPAaBHEHUM B
LEJIBIX YUCIIax

59

JIuHeiHOE ypaBHEHHE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
NPUMEPHI pEIICHUs] YPAaBHEHUH B
EJIBIX YHCIIaX

60

61

62

JIuneiiHOE ypaBHEHHE C IBYMS
NepEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pEIICHHUs YPAaBHEHUH B
IEJIBIX YNCIIaX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHCHI/Iﬁ C ABYMs IICPECMECHHBIMU

Penienune cucrem IByX JIMHEHHBIX
YpaBHEHHH ¢ IByMsI TepeMEHHBIMU

63

64

65

Pemenne cucrem ByX JIMHEMHBIX
YPaBHEHHUH C JBYMS IEPEMEHHBIMHU

IIpumepsl perieHus: CucTeM
HEJIMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

IIpumepsl penieHus cucrteM
HEJIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

66

['padmueckas uHTEpIpETALIUS
YpaBHEHUS C ABYMSI IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU

butmmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduaeckas naTEepIpeTanys
YpaBHEHHS C IByMSI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



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

Y CHUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMs IEPEMEHHBIMU

Pemenyie TeKCTOBBIX 3a/a4 C

08 IIOMOILBIO CUCTEM YPaBHEHUI
69 Perienue TekcToBBIX 3a/1a4 C
IIOMOILBIO CUCTEM YPaBHEHUI
70 Pemenne TeKCTOBBIX 3a/1a4 €
IIOMOILBIO CUCTEM YPaBHEHUI
71 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEpaBEHCTBA U MX
CBONCTBa
73 HepaBeHcTBO ¢ 01HOI TepeMeHHOH
74 JIuHeliHble HEPABEHCTBA C OJHOU bubmuoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JInnelinble HEPABEHCTBA C OJTHON bubnnorexa [JOK
MIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEPaBEHCTBA C OAHOM
NIEPEMEHHOMN U UX pELICHUE
77 CucTtemMbl TUHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOY IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42ch88
78 CucTtemMbl TUHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJIHOM IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TMHENHBIX HEPABEHCTB C
OJHOU EPEMEHHON U X PEIICHUE
N3obpakenue pereHus
80 JMHEHHOTO HEPAaBEHCTBA U MX bubmorexa LIOK

CHCTEM Ha YUCJIOBOM MPSAMOM

https://m.edsoo.ru/7f42c9e4



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

N3obpakenue pemieHus

81 JUHEHHOTO HEPAaBEHCTBA M MX bubmmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCJIOBOM MPSIMOH
KonTtponsHas pabota mo remam
82 "HepasenctBa. CucteMbl
ypaBHEHUH"
bubnnorexa [JOK
83 Honstne dynicum https://m.edsocI)_.[ru/7f433c12
84 O6nacTh onpeneneHus u bubnnorexa [JOK
MHOECTBO 3HaUYCHHUH (DYHKIHH https://m.edsoo.ru/7f433d84
85 CnocoOs1 3a1anus GyHKIUN
86 I'padux pynkumm
87 CgoiicTBa (pyHKINH, UX
oTtoOpakeHue Ha rpaduke
88 YreHue u nocTpoeHue rpagukos
byHKIUH
89 [Ipumepsn! rpa@ukoB QyHKIHH,
OTPaKAIOMIUX peabHBIC TIPOIIECCHI
@DyHKIUH, ONHMCHIBAIOIIUE MTPSIMYIO
90 u Z6p:THy}o HpOHOpHII/II-IOHaHIIjHLI}GID bubmmorexa LIOK
SABHCHMOCTH, X TpathHK1 https://m.edsoo.ru/7f434bbc
91 l'unepOona
bu6muoreka [IOK
92 Pinepbora https://m.edsogru/7f4343e2
93 Tpaduk yHKIH Y = X2 butmoreka [JOK

https://m.edso0.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

Oyukiuu Yy =X, Yy =X3,y =YX,y =

94 |x|; rpaduueckoe pemicHue bubmorera [JOK
> TPague P 5 https://m.eds00.ru/7f434d38
yYpaBHEHHM U CHCTEM YpaBHEHUI
[ToBTOpEHHE OCHOBHBIX MOHATHI U
METOJIOB KYPCOB 7 U 8 KJ1accos,
95 060611.IGHI/IZp3HaHI/II71 / Bubmorexa LIOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepodHas
pabora
Hrorosast koHTposibHast pabora /
96 Bcepoccuiickas nposepoyHas Bubmorexa [IOK
p POBep https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHHE OCHOBHBIX MOHATHIH M
97 METOJIOB KypcOB 7 M 8 KJIaCCOB,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHN U
98 METONOB KYPCOB 7 U 8 KJIacCOB Bubmorexa IIOK
#1OB KYP . ' https://m.edsoo.ru/7f43736¢c
00001IeHre 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
99 METONOB KYPCOB 7 U 8 KJI1acCOB Bubmmorexa LIOK
7108 KYP . ' https://m.edso00.ru/7f437510
00001IeHNe 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHITHN H
100 METOJIOB KyPCOB 7 ¥ 8 KJIacCOB br6mrorera IIOK
yp . ’ https://m.edso0o.ru/7f4376b4
00001IeHNe 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHITHN H
bubnunoreka LIOK
101 METOJIOB KypcOB 7 M 8 KJIacCOB,

000011IeHEe 3HAHUI

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
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[ToBTOpEHME OCHOBHBIX MOHATHI U

bubnunoreka LIOK

102 METOJI0B KypCoB 7 1 8 K1accos, 1 https://m.eds00.ru/7f437858
000011IeH1Ee 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

PanmonansHble yncna,
UppalMOHANILHBIC YUCIIa, KOHEUHBIE
1 OECKOHEYHBIE IECATUYHBIEC IpoOU

MHOX€ECTBO ﬂeﬁCTBHTeHBHBIX

qyuced, HeﬁCTBHTCHBHBIe qucja Kak
OeCKOHEUHbIE ACCATHUYHBIC ,I[pO6I/I

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTsbI

IpakTnyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

BzanMHO ogHO3HAYHOE
COOTBETCTBUE ME¥K]TY MHOXKECTBOM
JIECTBUTEIBHBIX YHCEIl U
MHOECTBOM TOYEK KOOPAUHATHOU
psAMON

CpaBHEHHE NEUCTBUTEIBHBIX YHCEI,
apupMeTHYECKUE IEUCTBUS C
JNEHUCTBUTEIbHBIMU YUCIIAMU

[TpubmmxénHoe 3HaUeHNE
BCJIIMYNHBI, TOYHOCTH HpI/I6J'II/I)KeHI/ISI

OxkpyriieHue yucen

OxpyriieHne uucen

[Ipukuaka u olieHKa pe3yJIbTaTOB
BBIUMCIICHU N

[Ipukuaka u olLleHKa pe3yJIbTaTOB
BBIUMCIICHU M




JInnelinoe ypaBHeHnue. Pemenue

10 aBHEHUH, CBOMAIINXCA K bubmorex HOK
YPaBHCHIH, CBONAIL https://m.edso0.ru/7f43bf66
JINHEHHBIM
JInnelinoe ypaBHeHue. Pemienue

11 YpPaBHEHUH, CBOJISIIMXCS K
JIMHEUHBIM
KBanpaTtHoe ypaBuenue. Pemenue

12 aBHEHUI, CBOIAIINXCS K bubnnorexa [IOK
yp ’ FUi https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
KBanpaTtHoe ypaBHenue. Pemenue

13 aBHEHUI, CBOISIINXCSA K bubnnorexa [IOK
yp » (RO https://m.edsoo.ru/7f43c542
KBaJpPaTHBIM

14 BbukBagpaTHbIe ypaBHEHHS bubnnorexa [IOK

AP yp https://m.edsoo.ru/7f43c3d0

15 BbukBagpaTHbIe ypaBHEHUS bubnmorexa [IOK

AP yp https://m.edsoo.ru/7f43c3d0
IIpumepsl perieHns ypaBHEHUI

16 TPETbE U YETBEPTON CTENEHEN
pa3IoKEHUEM Ha MHOKHUTEIH
IIpumepsl perieHns ypaBHEHUN

17 TPETbEH U YETBEPTON cTENEHEN
pa3noKEeHUEM Ha MHOKUTEIH

18 Pemenue npoOHO-paliioHaNbHbBIX bubmuoreka [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6

19 Pemenue npoOGHO-paliioHaNbHBIX bubmuoreka [JOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6

20 Perrenuie TekCTOBBIX 3a7a4

anredpandeckuM MEeTOI0M



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

21

Pemienue TEKCTOBBIX 3a/1a4
anreOpanv4ecKuM METOA0M

22

23

Pertenue TeKCTOBBIX 3a7a4
anreOpanvdeckuM METO0M

KonrponbHas pabora o Teme
"YpaBHEHHUs C OHON MMEpEeMEHHON "

24

YpaBHEHHE C ABYMSI IEPEMCHHBIMU
U ero rpaduk

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

YpaBHEHHE ¢ IByMS IEPEMEHHBIMU
U ero rpapuk

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ penieHue

Cucrema IByX JIMHEHHBIX
yYpaBHEHUH C IByMS IEPEMEHHBIMH
U €€ peleHue

bubnuoreka [{OK
https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEWMHBIX
YpaBHCHHH C ABYMS ITEPEMCHHBIMU
U €€ peneHne

29

30

31

CucreMa IByX JTMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ penIeHne

Pemenue cucrem aByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENEHU
Pemenue cucrem aByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
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

Pemenne cucreM 1ByX ypaBHEHHH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU
Pemrenue cucreM JByX ypaBHEHHUI,
33 OJTHO M3 KOTOPBIX JTUHEHHOE, a
JIPYroe — BTOPOH CTEIIEHU
I'padmueckas nHTEpHIpeTaLIUs
34 CUCTEMBI YPaBHEHUH C IBYMsI
MIePEeMCHHBIMU
35 Pemennie TekCTOBBIX 33724
anredpandeckuM crnocodbom
36 Pemenue TekcToBBIX 3a/1a4
anredpandeckuM crnocooom
37 KonTponbhas pabota no teme
"Cucrembl ypaBHEHUH''
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucoBble HEPABEHCTBA U UX bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinpie HEPaBEHCTBA C OJTHON bubnmnoreka [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeliHbIE HEPABEHCTBA C OJTHOU bu6muoreka [IOK
IIEPEMEHHOMN U UX PELIECHUE https://m.edsoo.ru/7f43af08
42 JIuHeitHbIe HEpaBEHCTBA C OJJHOM bubmuorexa [{OK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U X PEUICHUE



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

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PEUICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagparHbsle HepaBEeHCTBA U UX bubmmorexa [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX Bbu6moreka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBEeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edso00.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBanparHbie HepaBeHCTBA M HX
perieHue
I'paduueckas naTEpIpEeTALINL
o1 ngg;eHCTB U CI/ICTSMI;-Iep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'paduueckas uHTEpHIpeTALIUS
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C
JIBYMSI TIEPEMEHHBIMA
53 Konrponsnas pabora o Teme
"HepaBenctpa"
54 KBanpatuunas ¢yskmus, e€ rpadux bubmuoreka [JOK
U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagparuunas ¢pyHkius, e€ rpapux bubmuoreka [JOK
U CBOMCTBA https://m.eds00.ru/7f439842
56 KBangparuunas ¢pyHkius, e€ rpagux bu6nunorexa [IOK

U CBOMCTBA

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

57

[Tapabosa, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapabosa, KOOpAMHATHI BEPIIUHbI
apaboJibl, OCh CHMMETPUU
napaboIIb

bubnunoreka LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

ITapa6osa, KOOPIUHATHI BEPIIMHBI
mapaboJibl, 0Ch CHMMETPUHU
napaboJTbl

[Tapa6o:a, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

[Tapabona, KOOpAMHATHI BEPIIMHEI
napaboIibl, 0Cb CHMMETPHUH
napaboIIb

bubmuoreka [{OK
https://m.edsoo.ru/7f43alac

bubnuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubmmoteka IIOK
https://m.edsoo.ru/7f43a526

62

[Tapabosna, KOOpIMHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPUU
napaboIIb

63

64

I'paduku pynkuumii: y = kX, y = kx +

b, y=k/x, y=x3, y=vX, y=|X|

I'padpuku pynkmmii: y = KX, y = kx +

b, y=k/x, y=x3, y=vX, y=|X|

65

I'paduku pynkmumii: y = kX, y = kx +

b, y=k/x, y=x3, y=vX, y=|X|

66

67

I'paduku pynkmumii: y = kX, y = kx +

b, y=k/X, y=x3, y=vX, y=|X|

I'paduku pynkumii: y = kX, y = kx +

b, y=k/x, y=x3, y=vX, y=|X|



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

I'paduku pynkumii: y = kX, y = kx +

08 b, y=k/X, y=x3, y=vX, y=|X|

69 KonrponsHas pabora o Teme bubnuoreka [IOK
"Oynkuun' https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncIoBOM bubnunoreka LIOK
OCJIEN0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue 1oCye10BaTeIbHOCTH

71 pEKyppeHTHOH (hopMyIIoi 1 bubmorexa HOK

. https://m.edsoo.ru/7f43ebda

dbopMyIoii N-To uIeHa

79 Apudmernueckas u bubnuoreka [IOK
reoMEeTpUYECKasi MPOrPeCcCUm https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIIbl N-TO YIeHa

74 apupMeTHYECKON U bubnnorexa [JOK
T€OMETPUYECKOU ITPOrPECCUH, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@opMyIIbl N-TO YIeHa

75 apupMeTUIECKON U bubnuoreka [{OK
reOMETPUYECKON IIPOTrPECCHI, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@opMyIsl N-TO YIeHa

76 apupMeTHIECKON 1 bubmuorexa [{OK
T€OMETPUYECKON ITPOTPECCUH, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB

77 ®opmyJiel N-To wieHa bubmuoreka [JOK

apupMeTHIECKON 1

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

F€OMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YJICHOB

78

@opMyIibl N-TO YiIeHa
apudmeTnueckoit u
IF€OMETPUYECKOU ITPOTrPECCUH,
CyMMBI IIEPBBIX N YICHOB

bu6nmoreka LIOK
https://m.edso0.ru/7f43f8a0

79

N300paxeHne 4ieHoB
apudmeTnuecKoit u
Tr€OMETPUYECKON ITPOrPeECCUit
TOYKaMU Ha KOOPJUHATHOMN
IIJIOCKOCTH

80

N300paxeHne 4ieHoB
apudmeTnuecKoit u
r€OMETPUYECKON ITPOTPeECCUI
TOYKaMU Ha KOOPJIMHATHOMN
TTOCKOCTH

81

82

83

JInHeWHBIN 1 SKCIIOHEHITUAJILHBIN
poct

CrnoxxHble IMPOLCHTHIL

Cno>xHbIE TPOLIECHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f43fe0e

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"UycoBbIE OCIIEI0BATEILHOCTH

[ToBTOpeHue, 06001mIEeHNE 1
cUcTeMaTH3allus 3HAaHU. 3aIuCh,
CpaBHEHUE, ACHUCTBUS C
HeﬁCTBHTeHBHBIMH YHUCJIaMU,
YHCIIOBAs TIPsSIMast

bubnunoreka LIOK
https://m.edsoo.ru/7f44048



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

86

[ToBTOpEeHME, 0600MIICHNE 1
cUcTeMaTU3auus 3HaHW.
ITpoIieHThI, OTHOMICHHMS, TIPOIIOPIIUN

87

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHuH.

OxpyrieHue, NpudIMKEeHUE, OIIEHKA

88

89

90

91

92

93

[ToBTOpeHME, 0000IIEHNE 1
cucTeMaru3aIys 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpeHME, 0000IIEHNE 1
cucTeMaTh3alus 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crmocobom

[ToBTOpeHue, 06001IeHNE 1
cucTeMaru3alus 3HaHuil. Pemenue
TEKCTOBBIX 33]1a4 apu(PMETHIECKIM
crmocobom

[ToBTOpeHue, 06001IeHNE 1
cUCcTeMaTH3allus 3HAaHUH.
[TpeoOpa3oBanue anredpanveckux
BBIpa)KeHHfI, JOIMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001mIeHNE 1
cUCcTeMaTH3allus 3HAHUH.
[TpeoOpa3oBaHue anredpanveckux
BBIPQKCHUH, TOMYCTUMBIC 3HAUCHUS

[ToBTOpeHME, 0600IIEHNE 1
cucTeMaTu3alus 3HaHuH.

bubnuoreka [{OK
https://m.edsoo.ru/7f443b12

bubnuoreka [{OK
https://m.edsoo.ru/7f443cd4

bubnunoreka LIOK
https://m.edsoo.ru/7f443fea

bubnunoreka LIOK
https://m.edsoo.ru/7f4441ca

but6mmoreka [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



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

[TpeobpazoBanue anredpandecKux
BBIPOKCHUH, TOMYCTUMbIC 3HAYCHUS

[ToBTOpeHme, 0600IIeHNE 1
cucTeMaTu3alus 3HaHuH.

bu6nmoreka LIOK

o4 [IpeobpazoBanue anredpandeckux https://m.edso00.ru/7f444a94
BBIPAXEHUH, TOMTyCTUMBIE 3HAUCHUS
[ToBTOpeHME, 0000IIEHNE 1

95 cucteMartu3anus 3HaHui. OyHKIUH: bubnnorexa [JOK
MMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpeHME, 0000IIEHNE 1

96 cucreMaru3anus 3HaHui. OyHKIMY: bubnnorexa [JOK
MMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHIT
[ToBTOpeHue, 06001IeHNE 1

97 cUCTeMaTH3auus 3HaHU. OyHKIMH: bubmuoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHIT
[ToBTOpeHue, 06001IeHNE 1

08 cUCTeMaTH3anus 3HaHUu. OyHKIMH: bubmuoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIHI
[ToBTOpeHue, 06001mIeHNE 1

99 CUCTEMAaTU3aLMs 3HAHUM. bubmuoreka [JOK
I'paduueckoe penieHre ypaBHEHUN https://m.edso0o.ru/7f445516
U X CHCTEM

100 [ToBTOpeHME, 0600IIEHNE 1

CUCTEMAaTU3alus 3HAHUN.



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'padmyeckoe pemenne ypaBHEHUH
U UX CUCTEM

101 Hrorosast koHTpONbHAs paboTa 1
102 O606H}€HI/I€ U CUCTEMAaTH3ALNAA 1
3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeﬂbH0ﬁ nporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/IH

1

11

Yuncna v BEIUMCIICHUS

Breimonsars, coycrasa YCTHBIC n IIMCbMCHHBIC HpI/IéMLI )

apI/I(l)MCTI/ILICCKI/Ie IIGfICTBPIH C paqMOHaJIbHBIMHU YHCJIaMH

1.2

Haxonuth  3Ha4YeHWsT  YUCJIOBBIX  BBIPAXCHHUH,  IPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHUH TPOOHBIX

BBIPAXEHUM, ColepKallluX OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU

1.3

14
1.5

[lepexoguts OT OAHOH (OPMBI 3amUCH YUCET K JPYrou
(mpeoOpa3oBbIBaTh  JACCATUYHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO IPOOB)

CpaBHI/IBaTL " YHOpsAAOIUBATh PAllMOHAJIBHBIC YHNCJIa

OKpyrasaTh yncia

1.6

BBINOMHATE NPUKHUAKY U OLUEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY
3HQUEHUN YUCJIOBBIX BBIPAKECHUN. BBINOMHATH JEUCTBUS €O

CTCIICHAMMU C HAaTypPaJIbHBIMH ITOKA3aTCIIIMU

1.7

1.8

2.1

[IpuMeHATh NpHU3HAKH JEIUMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATYpPaJIbHBIX YUCCII

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOLIEHUEM  BEJIWYMH, MIPONOPIMOHAIBHOCTEIO  BEJIMYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTaThl pELIEHUs 3aJad ¢
Y4E€TOM OTPAaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMH PaCCMaTPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHUS

Hcnonp3oBaTth anreOpanyeckyl0 TEPMHUHOJOTHUIO M CHMBOJIUKY,

MNPUMCHATH e€ B nponecce OCBOCHUA yqe6H0ro MaTrepuaia




Haxonute 3HaueHHsT OYKBEHHBIX BBIPOXKECHUNH TMPH 3aJaHHBIX

22 3HAYEHUSAX NIEPEMEHHBIX
23 BeimonHaTe npeoOpa3oBaHMs LEJIOr0 BBIPAKEHHS B MHOTOWIEH
' NPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BBINONHATE YMHOKEHHE OJHOYJICHA HA MHOTOWIEH U MHOTOYJICHA Ha
2.4 MHOTOWIEH, IPUMEHATHh (OpMyJbl KBajapara CyMMbl M KBajpaTa
pa3HOCTH
OcCymiecTBIATh  Pa3loXKEHHE MHOTOWICHOB HAa MHOXHTEIH C
2.5 MOMOIIBIO BEIHECEHHSI 32 CKOOKU OOIIEr0 MHOKUTEIS], TPYIITUPOBKH
clIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS
26 [TpumeHsTh MpeoOpa3oBaHKsI MHOTOUICHOB ISl PEIICHHS PAa3THIHBIX
' 3ajlay U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peallbHOW MPAKTUKU
27 Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYypaJIbHBIMU IOKA3aTEIsIMU
' JUIs IpeoOpa30BaHuUsl BBIPAKECHUN
3 VYpaBHEHMsI ¥ HEpaBEHCTBA
Pemate nuHelHble ypaBHEHHUS C OJHON NEpeMEHHOH, HpUMEHs
3.1 IpaBuia Mepexoa OT UCXOAHOTO YPaBHEHHSI K PABHOCHIBHOMY €MY.
[TpoBepsTh, SBAAETCS U YUCIO KOPHEM YPABHEHUS
3.2 [TpumensaTs rpaduyeckue METOAbl HPU PEUICHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonOupare mnpuMepsl Tap YHCEN, SBISIONIMXCS — PEUICHHEM
' JMHEHHOTO ypaBHEHHUS C IByMsI IE€PEMEHHBIMU
CTpouTh B KOOPIMHATHOM TUIOCKOCTH IrpadUK JIMHEHHOTO YpaBHEHHS
3.4 C IByMsl IEPEMEHHBIMHU; MOJIB3YSICh IPpauKOM, IPUBOAUTE TPUMEPHI
pelIeHHs ypaBHEHHS
35 Pemate cucreMbl ByX JIMHEMHBIX YpPaBHEHMH C  JByMs
' NEPEMEHHBIMH, B TOM YHUCIIE TpapUUECKU
CocTaBisTh U pelaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHH 1O YCIIOBHIO 33/1a49H, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33aJay¥l MOJIyYeHHBIN pe3yabTar
4 Koopaunate! u rpadguku. OyHkunm
N300pakaTh Ha KOOPAWHATHOM NMPSIMON TOYKH, COOTBETCTBYIOIIHUE
4.1 3aJJaHHBIM KOOpPJIMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alTUCHIBATH

YUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




n OTtMmeyaTb B KOOPAMHATHOM IUIOCKOCTH TOYKHM 110 33JaHHBIM
' KOOpJIUHATaM
43 Crtpourts rpaduku TUHEHHBIX QyHKIMH. CTPOUTH rpa@uK QyHKIUU Y
| = x|
OnwuceIBaTh ¢ MOMOINBIO (DYHKIMI W3BECTHBIC 3aBUCUMOCTH MEXKITY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSHUE, II€HY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00BbEM paboThI
4.5 HaxonuTh 3HaueHune (HyHKIMH MO 3HAYCHUIO €€ apryMeHTa
[Tonumatp rpadudeckuii cnoco® TPpPEACTAaBICHUS U  aHAJIHM3a
4.6 uHOpMaIuy, HW3BJICKAaTh W HHTEPIPETUPOBATH HH(OOpPMAIUIO W3
rpaMKOB peasbHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yabTATHI 0CBOEHHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCICHUS
Hcnonp30BaTh  HavaJgbHBIE  MPEJCTABICHHS O  MHOMKECTBE
11 JNENCTBUTENBHBIX YHCEN /ISl CPAaBHEHUS, OKPYTJICHUS U BBIYHCICHUH,
' n300pakaTh JEHCTBUTENBHBIC YWCIIa TOYKAMH Ha KOOPAWHATHOMN
IPsAMOit
[IpumeHsTh TOHATHE apUPMETHYECKOTO KBAAPATHOTO KOPHS,
12 HaXOJWTh KBAJpaTHbIE KOPHH, HCIONB3YS TPU HEOOXOIUMOCTH
' KaIbKYJIATOP, BBITIONTHSATh npeoOpazoBaHus BBIpKEHUH,
coJiepKaIX KBapaTHbIE KOPHH, UCTIONB3Ys CBOMCTBA KOPHEH
13 Vcnonp30BaTh 3amucd OONBIIMX M MaJbIX YHCENI C TIOMOIIBIO
' JECATUYHBIX Ipobeii u cteneneit yncna 10
2 AnrebpanuecKue BbIPAXKEHHS
[TpuMeHSITh TIOHSATHE CTEMEHH C IENBIM ITOKa3aTesieM, BBITOIHSATH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEPIKAIIMX CTEMEHH C LENbIM
nokazaresem




2.2

BBIMONHATE  TOXKIECTBEHHbIE NPeoOpa3oBaHUs  PAIlMOHAIBHBIX
BBIDQXCHUI Ha OCHOBE IpaBU ACUCTBUM HaJ MHOTOWICHAMHU U

anreOpanyecKuMu Jpo0sMu

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIN

2.4

3.1

3.2

3.3

[TpuMeHsTh NpeoOpa3oBaHUsl BHIPAKEHUHN JJIsl PELIEHMS pa3IUYHbIX

3aaa4 U3 MaTEMaTuKH, CMEXHBIX ITPEAMETOB, U3 pCaHBHOﬁ IIPpAaKTUKH
YPaBHeHI/IH 1 HCPAaBCHCTBA

PemraTe HHHCﬁHBIe, KBaApaTHbBIC YpPaBHCHUA HW palUuOHAIbHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYMs

NEPEMEHHBIMU

[IpoBOANUTE NPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CUCTEM
YpaBHEHWH, B TOM 4YHCIE€ C HPUMEHEHHEM TIpadUuIecKux
npejcTaBieHui (YCTaHABIMBATh, UMEET JI YPAaBHCHUE WU CHCTEMA

ypaBHeHPIfI peuicHu:A, €CJIM UMECT, TO CKOJIBKO, U npoqee)

[lepexonuTs OT CJOBECHOW (QOPMYIMPOBKM 3amadyd K €€
anredpandyeckoil MOJENN ¢ NOMOUIbIO COCTABIEHUS ypaBHEHUS WM
CUCTEMBbl YpaBHEHHI, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABCHCTB ISl CPaBHCHUS,
OLICHKH, pelaTh JHHEIHbIe HEPAaBEHCTBA C OHOM MEPEMEHHON U X
CHCTEMBI, 1aBaTh IpaQUIeCcKyr0 WILTFOCTPAIIMI0 MHOXKECTBA PEIICHHH
HEpPaBEHCTBA, CHCTEMbI HEPaBEHCTB

OyHKIMHU

[ToHnMaTh ¥ HCHONB30BaTh (DYHKIMOHANBHBIE TOHATHS W S3BIK
(TepMuHBI, CUMBONHMYECKHE OOO3HAYCHUSI), ONMPEIACIATh 3HAYCHUE
(GYHKIMH TT0 3HAYEHHUIO apryMEHTa, OTNPENIeNATh CBOUCTBA (QYHKIMN
1o e€ rpauky

Crpouts rpauku 21eMeHTapHbIX (YHKIUI BHA:

y=k/x

k/x




, Y =X3, ¥y = X3, ¥ = [x|, onuchIBaTh CBOWMCTBA YMCIOBON (DYHKIIMHU 1O &€
rpaduxy

9 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yIbTAaThl 0CBOCHHSI OCHOBHOM
NpoBepseMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTarta
1 Yuciia 1 BBIYUCICHUS
11 CpaBHMBaATh U yNOPSAAOYMBATH PALIMOHAJIBHBIE U MPPALMOHAIBHbBIC
' yucia
BrinonusaTe apudmMeTHuecKue 1elCTBUS C palliOHATbHBIMH YHCIIAMHU,
1.2 coYeTasl yCTHbIE U MUCbMEHHBIE MPUEMBI, BBIITOJHATH BBIYMCIICHHUS C
MppalrOHAIbHBIMU YUCIIAMU
13 HaxonuTe 3HaueHUs CTENEHEW C LEJbIMA MOKa3aTeIsIMU U KOPHEH,
' BBIYMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUI
14 OKpyryiiTh ~ JEHUCTBUTEIBHBIE  YHWCJA, BBIIOJHATh  MPUKHUIKY
' pe3yJibTaTa BEIYMCIEHUN, OUEHKY YHCIOBBIX BBIPAKCHUI
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pemate nuHElHBIE W  KBaJApaTHbIE YpPaBHEHHUs, YpaBHEHUS,
' CBOJISIIIIMECS K HUM, TTPOCTEHIIIHE IPOOHO-palliOHAIbHBIE YPaBHEHUS
Pemate cucTemsl IByX JTMHENHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemath TekcToBBIC 3a7auM aareOpandecKuM CrocoOOM ¢ MOMOIIBIO
2.3 COCTAaBJICHUSI YPAaBHEHMS WJIM CUCTEMBI JIBYX YPaBHEHUH C JIBYMS
MepEMEHHBIMU
[IpoBOaUTE MpPOCTEHINE HWCCIENOBAHUS YPABHEHUM M CHUCTEM
” YpaBHEHH, B TOM 4YHCI€ C TPUMEHEHHEM TpadUIecKux
' npeACTaBacHu (HAmpUMeEp, yCTaHABIMBATh, UMEET JIM YpPaBHEHHE
WK CHCTEMa YPaBHEHUH PELICHHsI, €CITH HMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
n300pakaTh peLICeHNEe HEPAaBEHCTB HA YUCIIOBOW NPSIMOMH, 3alIUCHIBATh

pPE€IICHUE C ITIOMOIIIBKO CUMBOJIOB

Pemrate cucteMpl JTHHEHHBIX HEPaBCHCTB, CUCTEMBI HEPABCHCTB,
BKJIIOYAOOIME KBaJApPaTHOC HEPaBCHCTBO, I/I306pa)I(aTb pE€mICHUC
CHUCTCMbI HCPABCHCTB HA YHCJIOBOM HpHMOﬁ, 3aIIMCbIBATh PCIICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnons3oBaTh HEPABCHCTBA ITPH PCIICHUHU Pa3JIMYHBIX 3a1a4

OyHKIMHT

3.1

3.2

PacriosHaBath ~ (QyHKIMM  W3y4CHHBIX  BHJOB.  [loKa3bIBaTh
CXEMaTHYEeCKH PACIOJIOKCHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB Qyakumii Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3HAYCHUI KOI(P(PHUIMCHTOB, ONMUCHIBATH CBOWCTBA
byHKIMMA

[Toka3piBaTh CXEMAaTHYECKH pACHONIOKCHHE HA KOOPAUHATHOU
IUIOCKOCTU rpadukoB GyHKUWi Bupa y = VX, Y = [X| u onuchIBaTh

CBOWCTBA (PYHKIUI

3.3

Crpoutp M u300paXkaTh CXEMATHYECKH Tpa(uKH KBaAPATHUYHBIX
(GyHKIMI, ONKMCHIBaTH CBOMCTBA KBaJpaTHUHBIX (QYHKIUH MO HX

rpadukam

3.4

Pacnio3naBaTe KBajgpaTuyHylo (yHKIUIO 1O (opMmylie, NPUBOIAUTH
IpUMEphl KBaJpaTHUYHBIX (YHKIHUN U3 peasbHOU >KM3HH, (PU3HKH,

reoMeTpun

Apudmernueckast U reoMeTpUUecKas Iporpeccuu

4.1

4.2

Pacno3HaBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO IMPOTPECCUU
P Pa3HBIX CIIOc00ax 3aIaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (opMyn N-ro wieHa
apupMeTUYECKON U TeOMEeTpPUUYECKO POrpeccHii, CyMMbI MEpPBbIX N

YHJICHOB

4.3

H306pa)KaTI) YJICHBI IOCICJ0OBATCIIBHOCTH TOYKaMH Ha

KOOPJAMHATHOM INIOCKOCTH




4.4

Pemiate 3aaa4M, CBA3aHHBIC C YMCJIOBBIMHU ITOCJIICA0OBATCIbHOCTAMU, B
TOM YHCJIIC 3aJa4u H3 peanLHoﬁ KHU3HU (C HCIIOJIB30BaHUCM

KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIT)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT coepKAHUA
1 Yucna u BBIYUCICHUSA
JpoOu OOBIKHOBEHHBIE U AECATUYHBIE, IEPEX0A OT OJHON (HOPMBI 3alUCH
11 apobeit k apyroii. IloHsATHE palMOHANBHOTO YHCIA, 3aIKCh, CPAaBHEHHE,
YIOPsAJOYMBAHHUE PALUOHAIBHBIX YHCE
12 Apudmernueckue AeCTBUS C pallMOHATIBHBIMY YnCiIaMu. Pemenue 3a1a4 u3
' peasbHOM MPAaKTUKHU HA YacTH, Ha 1po0u
13 CreneHb ¢ HaTypaJbHBIM TIOKa3aTeNEeM: OIpelesieHue, mpeodpa3oBaHue
' BBIPQ)XEHUI Ha OCHOBE ONpEAEICHHUs, 3a1IUCh OOJBIINX YHCET
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE JpoOU U ApoOU B BHUJIE IPOLEHTOB.
' Tpu ocHOBHBIE 33]]auu Ha ITPOLIEHTBI, PEIICHUE 3aJay U3 pealbHOM NPaKTUKU
. [IpuMeHeHMe TPU3HAKOB [JEJIMMOCTH, pAa3JIOKEHHE Ha MHOXKUTEIU
' HATYpaJbHBIX YHCET
16 PeanpHble  3aBUCMMOCTH, B TOM uucie ImpsiMas W oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
21 [lepemenHbIe, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOM. [lomycTumbIe
' 3HAYCHUS IEPEMEHHBIX
95 [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (HOPMYIIbI.
' Brraucnenust mo popmynam
23 [IpeoOpa3oBanne OyKBEHHBIX BBIPDAKEHUH, TOXKJECTBEHHO paBHbIE
' BBIpAKEHUS
2.4 CBoiicTBa CTeNEeHH ¢ HATYPaJIbHBIM ITOKa3aTelleM
25 Onnounensl 1 MHOTOWIeHbI. CTeneHs MHOTOUIeHa. Cllo)keHue, BEIUNTaHUE,
' YMHOXEHHE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbl M KBajapaT
2.6 pasHoctu. GopMyna pa3sHOCTH KBajapaToB. Pa3nokeHne MHOIOWIEHOB Ha
MHOKHUTEITN




3 YpaBHeHU
31 VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBHja NpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCWJIBHOCTb YPABHEHHI
3.9 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOW, YWCIO KOpPHEW JIMHEHHOTO
' YpaBHEHUs, PEIICHNE JIMHEUHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3a7auu. Perienne TeKCTOBBIX 3a7a4 ¢
' IIOMOLIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro Tpaduk
Cucrema JByX JMHEHHBIX YpaBHEHUH C JABYMs IE€pEeMEHHBIMU. PerieHue
3.5 CHCTEM ypaBHEHMH crioco0oM nozcTaHoBKH. [Ipumepsl perenns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpadpuku. OyHKIANA
4.1 Koopaunara Touku Ha npssMoun
42 Yucnossle IpoMexXyTKH. PaccTosiHre MexX Ty ABYMS TOYKaMHU KOOPANHATHON
' IpsIMON
43 [IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcuucca u opauHara
' TOYKHU Ha KOOPJANHATHOM IUNIOCKOCTH
w ITpumeps! rpadukoB, 3agaHHbIX GopMynamu. UteHue rpaukoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk pynxnuu. CoiicTBa pyHKUINN
4.6 Jluneitnas pynkuus, e€ rpaduk. ['paduk dynkum y = [x|
47 I'padnueckoe pemnieHne JUMHEHHBIX YpPAaBHEHUHM W CHUCTEM JIMHEWHBIX
' ypaBHEHUHU
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA
1 UYucna v BBIYUCIECHUS
11 KBagpatublii kopeHb u3 uucia. IlonstHe 00 HppalnMOHAIBLHOM YHUCIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHyecKuX KBaJApPaTHBIX KOPHEH M HX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN u BBIYHCIICHUSM.
JleficTBUTENbHBIC YKCIIa




9 KVIACC

13 Crenens ¢ 1enbpIM IoKazareaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch Yucia
2 Anrebpanyeckue BhIPaXKCHHS

91 KBagpartuslli  TpEXuieH, pas3jIoKEHUE KBAJAPATHOTO TpEXWIeHAa Ha
' MHOKHUTEIH

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panveckoit 1poou

2.3 CrnoxeHue, BRIYMTaHUE, YMHOXKEHHUE, JEICHUE allreOpandecKux apooei

2.4 ParonanbHbie BEIpaXXEHUS U UX TTpeoOpa3oBaHue
3 YpaBHEHHs U HEpPAaBEHCTBA

31 KBangpatHoe ypaBHeHHe, (opMmysia KOpHEH KBaJIpaTHOTO YpPaBHEHHUS.
' Teopema Buera

3.2 Penienue ypaBHeHUH, CBOIAIIMXCS K TUHEHHBIM U KBaAPaTHBIM

3.3 [Ipocreiinme qpoOHO-pallOHAIBHBIE YPABHEHUS

I'paduueckas MHTEpIIpeTalUs YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C ABYMS IlepeMEeHHbIMU. [Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU

3.5 Pemenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocodom

3.6 UYucaoBbie HEPABEHCTBA U UX CBOWCTBA

3.7 HepaseHncTBO ¢ 01HOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbple HEPABEHCTBA C OJJTHOM NIEPEMEHHOU

3.10 CucreMbl TMHEVHBIX HEPABEHCTB C OJIHOM IIEPEMEHHON
4 OyHKIMH

i1 Ilonatue @ynknuu. OO6MacTb ONpeneNeHuss M MHOXKECTBO 3HAUYEHUI
' ¢ysaxuu. CriocoObl 3a1aHus PYHKIMMA

4.2 I'paduk pynkumu. Yrenue cBoicTB GyHKIUU 1O €€ rpaduky

4.3 [Ipumeps! rpad@ukoB QyHKIMHA, OTpaXKaroIUX peaabHble IPOLECCH

44 OyHKIMM, ONMCHIBAIOLIUE MPSAMYI0 MU OOpaTHYIO MPONOPLHUOHAIbHbIE
' 3aBUCUMOCTH, UX I'pauKu

4.5 OyHkumu y =x2,y = x3

4.6 Oyukuu y = (X, Y = |x]

4.7 I'paduueckoe penienre ypaBHEHUN U CHCTEM ypaBHEHUN




Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1 Yucna u BBIYUCICHUS
11 PanyonanbHble 4YMcna, MppalMOHAJIBHBIC YUCIA, KOHEYHbIE M OECKOHEYHbIE
' JIECTUYHBIE TPOOH
MHOXECTBO  NEHUCTBUTENBHBIX  YHCEN, JEHCTBUTEIBHBIE 4YHMCIA KAk
19 OecKOHEeUHbIE JecATHYHBbIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX 4YHMCEI M KOOPAMHATHOM IPAMOM.
CpaBHeHuE 1EHCTBUTEIBHBIX YNCEI
1.3 Apudmernueckue IeHCTBHS C ACHCTBUTEIBHBIMHI YUCIAMH
W3mepenus, npuOImnxeHus, oueHKd. PazMepsl 00bEKTOB OKPYKAIOLIEro MUpa,
14 JUIMTEIBHOCTh MPOLECCOB B OKpyskaroueM mupe. [IpubnmkéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTb NpubImkenus. Okpyrienue yucen. [Ipukuaka u oneHka
pEe3yJIbTAaTOB BEIYMCIIEHUN
2 VYpaBHEHHS 1 HEPaBEHCTBA
2.1 VYpaBHEHUS C OAHON IEPEMEHHOM
2.2 JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIUXCS K JIMHEMHBIM
2.3 KBagparHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOIAIMXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHHe. llpuMepsl pelieHuMs ypaBHEHUH TpeTbed W
' YeTBEPTOU CTENIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOHO-paliOHaIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHHH
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 TpaPUK
2.8 Pemenne cucreM qByX JIMHEWHBIX YPAaBHEHHUN C IBYMS IIEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO M3 KOTOPBIX JUHENHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 I'padmyeckas MHTEpIpETALIUS CUCTEMBI YPAaBHEHUH C IBYMSI IEPEMEHHBIMU
211 Pemenne TekCTOBBIX 3a/1a4 anreOpandeckuM CriocoooM
212 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenve muHENHBIX HEPABEHCTB C OJHON MEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM
2.15 KBanpaTHble HEpaBEHCTBa




['padmyeckass MHTEpIIpEeTaldsT HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEPEMEHHBIMU

3 OyHKIIUN

31 KBagpatuunas ¢ynkuus, e€ rpagpuk u cpoiictBa. [lapabGona, KoopaMHATHI
' BEPILINHBI Tapadoiibl, OCb CHMMETPUH MapadoIIbl

3.2 I'paduku Gpynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku Gynkumii y=k/X, y = x® 1 ux cBoiictsa

3.4 I'padukn pyHkImii , 1 UX CBOMCTBA
4 YucnoBsle N0CIE10BATENBHOCTH

41 Onpeznenenue u cnocoObl 3aJaHKsl YUCIOBBIX 110CIEI0BATEIbHOCTEN. 3ajaHNe
' MOCJICA0BATEIIHFHOCTH PEKYPPEeHTHOU hopmysio u hopMyIIoit N-To dieHa

45 Apudmernueckass nporpeccusi. Popmynbl N-ro WieHa apupMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N UJIEHOB

r ['eomerpuueckass mnporpeccus. Dopmynasl N-ro wieHa TI€OMETPUYECKON
' IPOTPECCUH, CYMMBI TIEPBBIX N YJICHOB

44 N300pakeHre WIEHOB apU(PMETHYECKOH M I'eOMETPUUYEcKOW Iporpeccuit
' TOYKaMH Ha KOOPAWHATHOM INTIOCKOCTH. JIMHENHBIN 1 SKCIIOHEHIIMAIIBHBIN POCT

4.5 CroxHbI€ MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kon
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPEeAMETHBIM pe3yJbTaTamM
0CBOEHHS OCHOBHOII 00pa30oBaTe/ibHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATHUSMHU: MHOXECTBO, IOJMHOXECTBO,
ornepanuy HajJ MHOXXECTBAMU; YMEHHUE OIEpUPOBATh IOHATHUAMH:
rpad, cBA3HBIN Tpad, NepeBO, LUK, NPUMEHITh UX MPU PEUICHUH
3ajla4; yMEHHE UCIONb30BaTh TpadUuecKoe IpeICTaBICHUE
MHOKECTB JIsl ONHCAaHUs PEAlbHBIX IMPOIECCOB U SABICHUH, TpH

peLIeHUH 3324 U3 APYTUX YYeOHBIX MMPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONIPEIEIICHUE, aKCUOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHUE pacllO3HaBaTh MCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH NPUMEPHI U KOHTPIPUMEpPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATHIMU. HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCIO, JEIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, 1I€JI0€ YMCII0, MOAYJb YKClia, OOBIKHOBEHHAs! ApOoOh U
JecsTUUHas ApoOb, CTAaHJAPTHBIN BUJ] YKCIIA, pallMOHAILHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJpaTHBIM KOpPEHb;
YMEHUE BBINOJHATH JEHUCTBHS C YHUCJIAMH, CpaBHUBAaThb W
YOOPSIOYMBATh YHWCIA, TPEACTABIATh YHCIAa Ha KOOPIAMHATHOU
NpsIMOM, OKPYIJISATh YHUCIA, YMEHUE JeJaTh MPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITUSIMH. CTETIEHb C LIEJIBIM [TOKA3aTeIeM,
apudMeTHUecCKuil KBaJpaTHbII KOPeHb, MHOT'OWJIEH, airedpanyecKkas
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTEHEHH
OoJibllle €MHMIIBI, YMEHHE BBINOJHATH pacué€Thl Mo (opmynam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUN H
BBIPAXEHUM C KOPHAMHU, Pa3jI0KEHUE MHOIOWIEHAa Ha MHOXUTEIH, B
TOM YHCJE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H

KBaJpaTa CYMMBI U pa3HOCTU




YMeHue onepupoBaTh OHATUIAMU. YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOM IIEpPEMEHHOW, 4YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIATh JUHEHHBIE U KBAJpaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJTHOW MEPEMEHHOM, CUCTEMBI
JBYX JIMHEVHBIX YPABHEHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX PEIMETOB
U IPaKTUYECKUX 3a]ad; yMEHHE MHCIIONb30BaTh KOOPIMHATHYIO
OpSAMYI0 U KOOPAWHATHYIO IJIOCKOCTH JJIi M300pa)KECHUS peIIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHIME: QYHKIMS, TpaduK QYHKIINH, HYJIN
GyHKITIH, MPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBbIBaHWS, HAWOOJbIIEE W HAUMEHbBINEE 3HAUYCHUS
byHKIUY, yYMCHUE OTIepUpPOBATH TTOHSTHSIMH npsiMast
IPOTIOPIIMOHATILHOCTb, JIMHEHHAS (DYHKIIMS, KBaIpaTUIHAS (PYHKIIUS,
oOpaTHas MPONOPLUUOHATIBLHOCTH, Tapabona, rurmepoosia; yMmMeHue
cTpouTh rpadukd  QyHKIUH, HCHIONB30BaTh Tpaduku I
OTIpE/ICIICHUs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, JJIS PEIICHUS
3a71a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEabHOM JKU3HU; YMECHHUE

BbIpaXxkaTb (OpPMyJIaMU 3aBUCUMOCTH MEX1Y BEJIMUYNHAMU

YMmenne OneprupoBaTh TIOHATUSIMU . II0CJICAOBATCIIBbHOCTD,
apudMeTHuecKkass M TeOMETpHYecKas IPOrpecCHH;  yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BaTENbHOCTEN, (OPMYIBI CYMMBI U
o0I11ero wieHa MpU PELIeHUH 337ay, B TOM YHCIE 3aJad U3 JPYrux

y4eOHBIX TIPEIMETOB U PEATHHOM KU3HHU

VMeHue pemiaTh 3aa4i pa3HbIX THIIOB (B TOM YHCIIE Ha MPOICHTHI,
JOJIM M 4YacTH, JBM)KEHHE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIOK U YCIIyT, HaJIOTH, 33J]a4d U3 00JIaCTH YIIPaBICHUS TUYHBIMU
U CeMeHHbIMH (DUHAHCAMM); YMEHHE COCTABIISATh BBIPAKCHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJauH,
UCCIIEI0BaTh IOJIYYEHHOE PELICHNE U OLEHUBATh MPaBAONIOJOOHOCTb
IIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATHIMHU: (HUTYpa, TOUKA, OTPE30K, IpsIMa,
IyHd, JIOMaHad, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




OpSAMOYTOJBHBIM TPEyrojbHUK, MeAuaHa, OUCCeKTpuca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYroJbHMUK,  MapajuieaorpamyM,  pomo,
IpSIMOYTOJIBHUK,  KBaJpar,  Tpameuus;  OKpYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU (UIypamy;
yMEHHUE peulaTh 3a/a4, B TOM YHUCJIE U3 IOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE T€OMETPUYECKUX BEJINYMH C IPUMEHEHUEM U3YYCHHBIX

CBOWCTB GuUryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMH: PAaBEHCTBO (DUTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MAPAJUICIIBHOCTh U MEPIEHAUKYIISIPHOCTh IPSIMBIX,
Yroa MEXAy NpsAMBbIMM, NEPICHAMKYJAP, HAKIOHHAs, MPOEKIMS,
nogobue  ¢uryp, THOAOOHBIE  TPEYTrOJBHUKH,  CHUMMETPHUS
OTHOCHUTEIIBHO TOYKM M IPSIMOM; yMEHHUE PaclO3HaBaTh PaBEHCTBO,
CUMMETpUIO M mojpobue ¢uryp, apajuIeIbHOCTh U

MEPIEHAUKYISIPHOCTD IIPSMBIX B OKPYKAOLIEM MUPE

11

YMeHue omnepupoBarh MOHATHSAMH. JJIMHA, PACCTOSHUE, YIoi
(BenmuumHA yria, CHHYC U KOCHHYC yrJla TPEYroJbHHUKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE, YMEHUE NPUMEHATh (QOPMYJbBl MEepUMETpa M IJIOLIATU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTU U IJIOLIAAM Kpyra, ooObema
IPSIMOYTOJIBHOTO TapajuIeIeNIe1a;, YMEHUE NIPUMEHATh NPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy [lucaropa, TpUroHOMETpHUUECKHUE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMenue wuzo0OpakaTh IUIOCKME GUIYpBl M HX KOMOHWHAIUH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIH

CUMBOJIbBHOMY OITMCAHUTO

13

14

YMmenue OIICPpUPOBATh INOHATUAMM. MNOPAMOYrOoJbHas1 CHCTEMa
KOOpAWHAT, KOOpJHMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MMPOMU3BCACHUEC BECKTOpPAa HaA YHCIO, CKaJIApHOC IIPOU3BCIACHUC
BEKTOPOB, YMCHHME MCIOJb30BATh BCKTOPHI W KOOPJAWHATHI I
MNPEACTABJICHUA JAHHBIX W PCUHICHUA 3a/lad, B TOM YHUCJIC U3 APYIrUux

y‘-IC6HLIX npeaAMETOB U peaHBHOﬁ KHU3HHU

YMeHue OIICpUPOBATH TIOHATHSAMU. CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaONMWIBI, cpeaHee apuMETHIeCKOe, MeIuaHa,




15

16

HauOoJbIlIee U HaUMEHbIIee 3HAUYCHHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJCKaTh, WHTEPIPETHPOBATE U  MPEOOpPa30OBBIBATH
uH(pOpMaIIMIO, TPEICTABICHHYI0 B TaOMUIaX W Ha Jauarpammax,
OTPaKAIONIYIO0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MPOIECCOB U
SBIICHUH, YMEHHE pacrno3HaBaTh HW3MCHUYUBHIC BEIWYUHBI B

OKpYXaloIieM MUpe

YMeHHe OmepUpoBaTh MOHATHAMHU. CAYYalHBIA ONBIT (CIydYaiHbIH
IKCIIEPUMEHT), 3JEMEHTapHOE COOBbITHE (DIIEMEHTAPHBIA HCXO/T)
CIIy4ailHOro OmbITa, Ciay4yailHoe COOBITHE, BEPOSTHOCTH COOBITHSA;
YMEHHE HAaXOJIUTh BEPOSITHOCTU CIyYalHBIX COOBITHI B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3a7]a4d METOAOM OpPIraHMW30BAaHHOTO Iiepedopa M ¢ MCIOIb30BAHUEM
MpaBWJIa YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSTHOCTU peaTbHbBIX
COOBITHI W SIBICHUH, IIOHUMATh POJIb MPAKTUYECKH JJOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUH B OKPYXKAlOIIEeM MHpPE M B JKU3HH;
3HAaKOMCTBO C TIOHSITHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €TO POJIBIO B MACCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASIIMNA HW3YYEHHBIH METOJ JUIS PelICHHUS
3a/lay¥, MPUBOJIUTH MIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMAaTUKU
B HCKYCCTBE, OIMCHIBATH OT/CJIbHBIC BBIAIOIINECS PE3YIbTATHI,
MOJTyYEHHBIE B XOJI€ Pa3BUTHUS MATEMaTUKHU KaK HAyKW, MPUBOJUTH
MpUMEpPhl  MaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOU U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA

1 Yucna v BBIYUCIICHUS

11 HarypanbHsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIIbIX YUCE

1o OOBIKHOBEHHbIE ¥ JECATHYHBIE  JApOOM, MPOLEHThl, OECKOHEYHbIE
' NepuoInYecKue 1poodu

13 Panmonaneupie uncna. Apudmernyeckue omnepaldd ¢ paldOHATbHBIMU
' YHUCIaMU

14 HeiictButenpupie yncna. ApudMeTHYecKue Onepanuud ¢ JIeHCTBUTEIbHBIMU
' qrCcIaMu

Le [TpuOmkE€HHBIE BBIYKMCICHUS, MpaBWiIa OKPYIJICHUS, TMPUKHIKA U OLIEHKA
' pe3yJibTaTa BRIYUCICHUN
2 AnreOpanyeckue BhIpaXKEHUS

2.1 ByKkBeHHBIC BhIpaKEHUS (BBIPAXKCHHUS C IEPEMEHHBIMH)

25 Crenenp ¢ mensiM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKa3aTeleM.
' CBolicTBa CTENEHH

2.3 MHorouieHsl

2.4 AnrebGpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HaTypaJibHOM  cremeHu.  JleiictBus ¢
' apu(METHUECKUMH KOPHSIMH HaTypaIbHOM CTENECHH
3 VYpaBHEHMsI ¥ HEpaBEHCTBA

31 Llenbie u apoOHO-panMoOHaTIbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUU

39 Llenbie u npOOHO-panOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a/1a4
4 YucnoBble OCIEI0BATENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIEOBATEIBHOCTEN




Apudmernueckass M reomMeTrpuueckas mnporpeccun. Dopmyna  CIOKHBIX

4.2
HPOLICHTOB
5 OyHKINUU
OyHkIysa, crnocodsl 3amanus  GyHKuuH. ['paduk  dyHkuum. OOIacTh
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hymu Gynkuuu. [lpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMb! (yHKIMHU. HaunOosbliee W HauMeHblIee 3HaYeHHE (DYHKIMM Ha
IPOMEKYTKE
6 KoopanHaTsl Ha IpsMOil U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 H3mepeHune reoMeTpu4eckix BEJIMYUH
7.6 BeKTOopsI Ha MIOCKOCTH
8 BeposITHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoecTBa
8.5 I'padur




YYEBHO-METOJINYECKOE OBECIHEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

1. AnreOpa: 7 xiacc: y4eOHMK JUId ydaluxcs oOIeoOpa3oBaTe/bHBIX
yupexaenuii / A.I'. Mepaisik, B.b. Tlononckuit, M.C. SIkup. — M.. BeHTana-
I'pad.

2. AnreOpa: 7 Kiacc: IWAAKTUUECKUE MaTepuUasibl. MOCOOME JUIS Y4alluxcs
obmeoopazoBatTeNbHbIX yapexaeHuii / A.I'. Mepsisik, B.B. Tlononckuii, E.M.
Pa6unoBiy, M.C. SIkup. — M.: Bentana-I pad.

3. Anre6pa: 7 ximacc: Meronudeckoe rnocodue / E.B. Byiko, A.I'. Mepansik, B.b.
[ononckwuit, M.C. Sxup. — M.: Benrana-I pad.

4. AnreOpa: 8 ximacc: y4yeOHMK Ui YyYalIMxcsli 0OIIeoOpa3oBaTelIbHBIX
yupexaennit / A.I'. Mepamsik, B.b. Tlononckuit, M.C. SIkup. — M.. BeHTana-
I'pad.

5. AnreOpa: 8 xiacc: IMAAKTHYECKUE MaTepyasibl. TOCOOME YIS yJaIluxcs
o01eo0pazoBaTelbHbIX yupexaeHuii / A.I'. Mepask, B.B. Tlononckuii, E.M.
Pabunosuy, M.C. SIkup. — M.: Benrana-I pag.

6. AnreoOpa: 8 kimace: meromudeckoe mocooue / E.B. Bymko, A.I'. Mep3msik, B.b.
[Nononckwuit, M.C. SAxup. — M.: Benrtana-I pad.

/. Amrebpa: 9 wmacc: y4eOHMK Ui ydalmuxcs —OOIIeo0pa30BaTeNIbHBIX
yupexnenuii / A.I'. Mepamsk, B.b. Tlononckuit, M.C. SIkup. — M.: BeHTana-
I'pad.

8. AnreOpa: 9 xiacc. IMAAKTHYECKUE MaTepuasibl. TOCOOME YIS yJaIluxcs
obmeoopazoBaTeNbHbIX yupexaeHuii / A.I'. Mepsisk, B.B. Tlononckuii, E.M.
PabunoBuy, M.C. Sxup. — M.: Benrana-I"pad.

9. Anrebpa: 9 kimacc: meromudeckoe nocooue / E.B. Byiko, A.I'. Mep3msk, B.b.
[Nononckwuit, M.C. SIxup. — M.: Benrtana-I pad.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. CD «1C: Penerutop. Marematrka» (KuM)

2. CD «AJITEBPA we ans otnumunukoB» (HUW >KOHOMUKH aBHAIIMOHHOM
IPOMBITNIIEHHOCTH) MaremaTuka, 5-11 k1.

Cnucox UHTEpHET - pecypcoB:

1. http://school-collektion.edu/ru - «Enunas  xomtekmus  1U(POBBIX
00pa3oBaTeNbHBIX PECYPCOBY

2. http://fcior.edu.ru, http://eor.edu.ru «denepanbHbIi HEHTP



http://school-collektion.edu/ru
http://fcior.edu.ru/
http://eor.edu.ru/

WH(GOPMAIIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB»
3. http://www.ed.gov.ru - Caiit Pocobpa3zoBanus
4. http://www.school.edu.ru - Poccuiickuii 00pa3oBaTeIbHBINA TOpTAIT
5

. http://www.proshkolu.ru/, - CaiiT nmias Bcex yYHTEICH-TIPEIMETHUKOB
becrmnathsii mkosbHbINM opTal «IIpolllkoiy.py - Bce mkossl Poccun»
6. http://festival.1september.ru/ - ®decTuBanp MEIarorHYecKUX  HACH

«OTKpPBITBINA YPOK»
7. http://www.metod-kopilka.ru/ - meToauueckas KOIuiIKa yUYUTEIIE MAaTCMATHKH.



		2025-06-02T17:44:01+0500
	Москвина Светлана Олеговна




