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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreurMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3AlNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAUUTENbHBIE ~ 00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCIEHUS Y, «AlreOpandeckie BhIPaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOICHUCTBYS C
IpyTMMHM €ro JHHUAMH. B Xxoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaruueckoro ssplka. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMH «YuWCia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JABHEUIIIETO M3YyYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
KW3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeiHEMY 0011eMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandecKux JMHUM — « AJreOpanyecKkue BhIPaKeHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTr0 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepualn TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMAaTHKHA KaK
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT TakxKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHHE HaBbIKAMU
JeAYKTUBHBIX paccyxaeauii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUIECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUMN B MPUPO/IE
u obmiectBe. M3yueHue martepuana CrocOOCTBYET Pa3BUTHIO Yy OOYyYaroOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3INYHBIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMuUpoBaHHE
MPEAICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo yueOHOMYy IuIaHy B 7-9 Kjaccax u3ydaercss y4eOHbBIA Kypce
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3fesibl COICpPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenue yuebHoro kypca «Anredbpa» orsoautcs 306 gacos: B 7 kjacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieNi0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsiTMe palMOHAIBHOTO 4YHUCTA, 3aluCh, CpPaBHEHHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUII HA OCHOBE OIPENIENICHNs, 3auch 00bIIMX ynces. [IpoueHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3JIOKEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HClIe TOpsimMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

[lepeMeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IlpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHp MHOrOwIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBI W KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs YypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. Pelenne TeKCTOBBIX 3a/1a4d C TOMOIIBbIO YPaBHEHUI.

JIuneiiHoe ypaBHEHUE C IBYMsI IEpEeMEHHBbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
crnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIbBIO
CHUCTEM YpaBHEHUU.

DyHKUIMHA



Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN NIPSIMONA.

[IpsimoyroisibHast cucteMa koopAuHaT, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknun. ['padux
bynkuuu. CoiicTBa GyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pericHre THHCHHBIX ypaBHEHHH W CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [[efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPpAKEHUA

KBampaTHblii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreopandyeckux JapoOei.
ParnmonanbeHble BEIpaKEHUS M UX peoOpa3zoBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJgpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C ByMs EPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHHWW C JBYMS IIepeMEHHbIMHU. lIpumepsl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alre0pandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpeAeeHUs] W MHOXKECTBO 3HAYEHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux ¢dynkumu. YUrenwne cBoicTB dyHKkumu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIma y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHYeCKUe JEHUCTBUA C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOIIEr0 MHPA, UIMTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ysbTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penmenne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagparHoe ypaBHeHME. PenieHue ypaBHEHUH, CBOJSIIMUXCSA K KBaJAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHnsi ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3a/ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEpEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellleHne CucTeM IBYX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj/1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEepHperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGomna, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MTapaOOJIBI.

I'paduxn pyaximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHMUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHOl (popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmysbl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuU(PMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEH IrpaklaHWHA W peasu3allii ero
npaB, TMpPEJCTABICHUEM O MAaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUAIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3aj7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHAIBHOMY M  OJCTETUYECKOMY BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTAlMEe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM NPOCTEUIINMHU HaBBIKAMU HCCIEI0BATEIbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKM3HU  (30pOBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, pETyJsapHas ¢uzndeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa peQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUYECKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIeHl Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPEeIIeHNUs,;

8) ajanranus K U3MEHSAIIMMCH YCJOBHAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJlaccu(uKanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTIO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYKIEHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE M 0oOIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAOMIOAEHUSX W YTBEPKIACHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUusl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCII0JIb30BaTh BOMPOCKHI KaK MCCIEI0BATEICKUM WHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HM30BITOYHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMKM M WILIIOCTPUPOBATH
peraemMbie 3aa4yd CXEMaMH, JuarpaMMaMH, WHOW Tpadukod ©u uxX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WMH(OOpPMAIMU O KPUTEPUSIM, TMPEIIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/IaeMOH TEMBI,
poOJIeMBbI, pelraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHaiora, OOHApPYKWBATh Pa3IMdie W CXOJCTBO IO3WIIHMH, B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJdbTaThl  pPEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCIICIOBAaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ayTUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEMIeHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensaTb BHUABI padOT, IOrOBAPUBATHCH,
0o0CyX)aTh MIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyNIoBbIX (opmax pabotsl (oOcyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
pabOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHMH WICHAMHA KOMaH]IHI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI TMPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTABJIAThH IUIAH, AJITOPUTM pPEIICHUS 33aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Ipollecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKO 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENILCTB, HAWICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUUUHBI JOCTHKECHUS WIIM HEIOCTHKEHUSI LIEJIU,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCs TOIYYUT CIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeETHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN JPOOHBIX BBIPAKCHHH, COMEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYNBATH PALIUOHAIIBHBIEC YHCIIA.

OKpyrJsTh Yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUM, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIpAKCHUM. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTEeIsIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3jOKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanyecKue BbIPpAKEHUSA

Hcnonb3oBaTh ajire0pandeckyrd TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSATH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUs  IE€JIOTO  BBIP@KEHUS B MHOTOYJIEH
MPUBEICHUEM TTOJAOOHBIX CJIaraéMbIX, PaCKphITHEM CKOOOK.

BBINMONHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C IOMOIIbIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKU  CllaracMblIX,
pUMEHEeHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPABUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATh, sBISIETCS
JIX YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJIb3YACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHMUS.

Pewmats cuctemsl IBYX JIMHEHHBIX YPaBHEHUW C JBYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTe JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4EeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHUE 33/ IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTH Ipapuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUWA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiW3a MH(OpManuwu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJIYYUT CIICIYIOIIHNE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJgbHBIE IPEIACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHS U BbIUMCICHHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KaJbKYJISATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpyuMeHATh TOHSTHE CTENEHU C IEJbIM TOKa3aTelieM, BBIMOJHSITh
npeoOpa3oBaHusl BBIPAKEHHI, COIEPIKAIUX CTENIEHH C LEIbIM MOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBAaJIpaTHBIE YPaBHEHUS U PAlMOHAJbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoguTh OT cilOBECHON (OPMYIMPOBKHM 3a7auu K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3ybTarT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKy0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCHONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO03HAUYCHUS), OMNPEAeaTh 3HAUCHHE (PYHKIIMU IO 3HAUYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJ€MEeHTapHbIX QYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmHCHIBaTh CBOICTBA YHCIOBOIA
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
NpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BeimonHasaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISATh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pewate JMHENHBIE M KBaApPATHBIE YPAaBHEHUS, YPAaBHEHUS, CBOMSIIUECH K
HUM, TIpOCTENIIINE APOOHO-paAIIMOHATIbHBIEC YPABHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiath TEKCTOBbIE 3ajayu alIreOpamdeckuMm CrocoOoOM C  TMOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUU PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pelIeHuEe HEPABEHCTB HA YMCIIOBOW NIPSAMOM, 3alMCHIBATH PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM IPSMOM, 3alIMChIBATH PELIEHHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBath (yHKIMM W3y4eHHBIX BHIIOB. [loka3bpiBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUU KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300pakaTh CXeMaTHYECKU TpaduKu KBAJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX Tpadukam.

Pacno3naBaTh KBajpaTHuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIMHA U3 peabHOM KU3HU, GPUZUKHU, TEOMETPHH.

YuciioBble MOCTAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu@METHUYECKYI0 M TE€OMETPUYECKYI0 TIPOrpecCHH MpHU
pa3HBIX Ccrocobax 3aaHusl.

BbIMONHATS  BBIYMCIEHHUS C€  HCMOJB30BaHHEM (OPMYJ n-ro 4jeHa
apu(PpMETUIECKON 1 TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHU (C MCIOJIb30BaHUEM KaJIbKyJATOPa, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 2
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
3 Dyt 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue IIJ[3yqunﬂ :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIBEHOIO YUCIa 1
) Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
parMoOHATBHBIX YHCEIT
g CpaBHeHue, ynopsaounBaHuE 1
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Crenenp ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjIeM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
nokKasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
MoKa3aTejiemM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaTbHOU MPAKTHKU
13 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MPOLIEHTHI U3 pPeaTbHOM MPAKTUKU
19 [Ipu3Haku AenUMOCTH, Pa3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
7 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KontponbHas padoTa mo teme

"PannoHanbpHbIe ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
29 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPQKEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnnoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmmorexa [TOK

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




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznosxeHre MHOTOUYJIEHOB Ha
MHOXUTEIN
57 KontponbHas padoTa mo teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeitHoe ypaBHEHHE C OJJTHOM
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3agay ¢ moMmoIso bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUM

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KontponbHas paboTa o teme bubnnoreka [JOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinre Mexay AByMsl TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha IIJI0CKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
. . bubmuorexa [JOK
87 CroiicTa pyHKuuit https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
88 Cgoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
uHeiias Qyniuns https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 nHeiinas dyniims https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
byHKIIIT https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
05 KonrponsHas pabora o Teme bubnuoreka [IOK

"Koopaunats! u rpa¢puku. OyHkuun"

https://m.edsoo.ru/7f41£f50a




/ Beepoccuiickas mpoBepoYHast
pabora

96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kilacca, 00001IeHne 1 bubmorexa HOK

. yp ’ https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa IJOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

100 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bu6mmoreka [IOK
101 METOIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
bubmuorexa [JOK
102 METO/IOB Kypca 7 Kjacca, 00001meHne 1
N https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YnCIa 1 bubmmorexa [OK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIMOHATIEHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 YpaBHeHue BUaa X* = a 1
10 CoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 buommorexa [TOK
P » ORGSR https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [Tpeobpa3oBaHue YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCITOBBIX
15 BBIPAKECHUH, COAEPIKALLUX bubmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTeeM bubmmorexa [OK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTENIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpe
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKa3arejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IIEJIBIM bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
2 CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpaTHblii TpEXUIIeH




)5 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatusiii Tpexunen"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
. bubnmoreka [JOK
33 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
. bubnmoreka [JOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHune, BBIUUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f4315c0
37 CioxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

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

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKECHHUIA,
39 cop e >II<)a X aired I;qucxne bubmorexa LOK
Alepratl p https://m.edsoo.ru/7f43259c¢
npobu
[IpeoOpazoBaHue BBIpAXKEHUH,
40 coZepIKaINX alareopandecKue bubmorexa LIOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJIeprKaIlUX alreopandecKue bubmmnorera [IOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 KBagparnoe ypaBHeHHE
BAIPATHOE ypaBHeHH https://m.edsoo.ru/7f42eela
44 HenonHoe kxBaapaTHOe ypaBHEHHE bubmmorera [TOK
AP yp https://m.edsoo.ru/7f42eela
45 HenonHoe kxBaapaTHOe ypaBHEHHE bubmmorera [TOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [TOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpobHO- bubnnorexa [HOK
pauroHAJIBHBIE YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIaX
JInHeliHOe ypaBHEHUE C IBYMs
59 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHUS] YPAaBHEHU B
LEJBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIax




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl perieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

UwucioBbie HEPABEHCTBA U UX
CBOICTBa




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPAaBEHCTBA U UX CUCTEM HA
5 . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenacHus] © MHOXKECTBO bubnnoreka [HOK

3HaYeHUH PYHKIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAMOIIUX PeaThbHBIC MPOIIECCHI
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
90 OGYI;TE IPOIIO H(;JllianLHpre ’ bubmorexa HOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 l'unep6omna
bu6mmoreka [IOK
2 r
’ nepbona https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
93 r =x2
paduic Qymicii y = x https://m.edsoo.ru/7f434572
OyHkn y =x%, y=x3,y=VYX,y=
94 |x|}'711{“ :q)wfecxoey emeHZIe ’ bubnmorexa LIOK
> Tpad p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
METOJ0B KypCOB 7 U 8 KJIacCOB,
95 00001IeHe 3HAHMIA / bubmmorexa [TOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHast
pabora
Urorosas xkoHTposIbHAs paboTa /
96 Bcepoccutiickas mpoBepouHas bubmorexa HOK
P POBEP https://m.edsoo.ru/7f434ebd
pabota
97 [ToBTOpEHNE OCHOBHBIX MOHSITHI U




METOJIOB KypCcOB 7 U 8 KJIACCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

98 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypPCOB 7 U 8 KJIAaCCOB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOI0B KyPCOB 7 U 8 KJIaCCOB 1 bubanorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmorexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Pammmonansnable uncna,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIE U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXXECTBOM JCHUCTBUTEIbHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/I$I

OkpyriieHne yucen

Oxpyrienue yncen

[Ipuknaka v OlleHKa pe3yIbTaTOB
BBIYHCIIEHUH
[Ipukuaka u olleHKa pe3yabTaToOB
BBIUMCIICHHI

10

JInnelinoe ypaBHeHue. Pemenne

Bu6muorex [JOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 . .
YPaBHEHHUH, CBOIAIIUXCA K JIUHEHHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue BuG OK
. n0JINOTEKA
13 YpaBHEHUH, CBOIALIUXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnuoreka [IOK
14 bukBaspaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
bubnuorexa [IOK
15 bukBapaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Pemtenune npoOGHO-paIiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Penrenuie TeKCTOBEIX 3amau




aJ'II‘G6paI/I‘IeCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX y.I.)aBHeHI/II‘/'I
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX nn}l;xe;goe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B ABHEHUH,
31 OJIHO U3 KOTOPBIX nH}Z(e;I]Eoe, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU
34 ['paduaeckas maTEepIpeTaIIHs




CUCTEMbI ypaBHEHUI C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no Teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
m CucTembl TMHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubnnorexa [HOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas nuaTEpIpEeTaUs
51 ngg)BeHCTB u CHCT:MI:IGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"HepaBencraa"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bub6nuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

https://m.edsoo.ru/7f43a31e




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
IIOCJIENOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MociIe0BaTEIbHOCTH
71 peKyppeHTHOI popmyIoif u bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmynoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
[Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO YiICHA bubnuoreka [IOK




75

76

7

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YIEHOB

@opMyIbl N-TO YJIeHA
apuQMeTUYECKO U TreOMeTPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

79

N3obpaxeHue 4wieHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuil TouKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHENHBII U DKCIIOHECHIINATbHBIN
pocT




82

CroxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

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

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEHHME, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3a1nch,
CpaBHEHUE, JEUCTBUS C
JIEACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOIICHHUS, TTPOTTOPITUN

[ToBTOpeHue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OxpyrieHue, IpUOIHKEHUE, OIICHKA

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUESCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenme
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMatusanys 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

9 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPQXXCHHH, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

93 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

04 cUCTEeMaTU3alus 3HaHUMN. bubnnorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPXEHHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpenwue, 0600IIEHNE 1
cucreMarusanus 3HaHu. OyHKIUK: bubnnorexka [JOK

96 .
IIOCTPOEHUE, CBOMCTBA U3YYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpEeHmE, 0000IICHUE 1 bu6mmoreka [IOK




cucremaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
UX CUCTEM
IToBTOpEHHME, 0000IICHUE 1

100 CUCTEeMaTH3aIlMs 3HAaHHUH. |
['padmyeckoe penieHue ypaBHEHHUH U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMaTH3aIINS |
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 Yucaa v BEIUMCIICHUS
. BoeinonHsaTe, coueras  yCTHbIE M IIMCbMEHHBIE  NPUEMBI,
' apudmeTnuecKkue eUCTBUS C PAIIMOHAIBHBIMH YHUCIIAMU
Haxonutb 3HAYCHUS YHCIIOBBIX BBIPKCHUI, MPUMEHSTh
1.2 pPa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPXXECHUH, COJEPKAIUX OOBIKHOBEHHBIC U JECATUUHBIC TPOOH
[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHATIBLHBIE YKCTIA
1.5 Okpyriarh uyncna
BrINoMHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMUCICHHUH, OICHKY
1.6 3HAYEHUUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMU TTOKa3aTeIISIMU
= [IpuMeHATh NpU3HAKUA JEIUMOCTH, PA3JI0KEHHE Ha MHOXHUTEIN
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, MIPOTOPIIHOHAIIBHOCTHIO BCJIMYUH,
1.8 MPOLIEHTaMHU, HMHTEPIPETUPOBATh pPE3yJAbTaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYCHUH, CBS3aHHBIX CO CBOMCTBAMH PacCMAaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
)1 Hcnons3oBarh anreOpanyeckyl0o TEPMHUHOJIOTHIO W CHMBOJIHKY,

NPHUMCHAITH e€ B nmponecce OCBOCHUA y‘-IC6HOl“0 MaTepuaia




22

23

Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX
3HAYECHMAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTe yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBajapaTa CyMMbI U KBajapaTa

pa3HoCTH

2.5

OCYH_IGCTBJIHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCJIX C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXUTEIIA, I'PYHNIIMPOBKU Cllara€MbIX,

npuMeHEeHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

[TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEIICHUS PAa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJdbHBIMHU I1OKa3aTEIsIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOW, NPUMEHSA
IIpaBUjIa Mepexo/ia OT UCXOJHOIO0 YPaBHEHHs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SABISETCA U YUCIIO KOPHEM ypaBHEHUS

[IpumensaTp rpaduueckue METOAbl TPHU  PEIICHUU  JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOuparh mpUMepsl Hap Yuce, SBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
JBYMsl TI€PEMEHHBIMH; MOJIB3YSCh TpapUKOM, NMPUBOJUTH MPUMEPHI

peuieHusl ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHUU C ABYMs IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBnATh U pemarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 3aJ]a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC




OTMeyaTh B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOpAMHATaM
43 Crpouts rpaduku nuHerHbx GyHkuud. CTpouts rpaduk GQyHKIUU Y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOoThI
4.5 HaxoauTs 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U  aHAIM3A
4.6 uHboOpMalMY, W3BJIEKATh M HHTEPHPETHPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Hucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayalibHble  MPEACTABIEHUS O  MHOXKECTBE
. JNEHUCTBUTENBHBIX YUCEN ISl CPAaBHEHUS, OKPYIJVIEHUS W BBIYUCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE YHCIA TOYKAMU Ha KOOPJMHATHOMN
psAMOI
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXOJIUTh KBaJpaTHblE KOPHHU, HCIIONb3Yysd IMpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIOJHATH MPEo0Opa30BaHMs BbIPAXKEHUH, COEpKaIuX
KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEU
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEPKAIIMX CTENEeHH C IEJbIM
MoKazaresiem
59 BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHATIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeicTBUIl Haja MHOro4JeHamMud H




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensaTh mpeoOpa3oBaHUsl BBIPAKCHHUNA IS PEIICHHS Pa3IMYHbBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEJAMETOB, U3 pealbHON MPAKTHKU
VYpaBHeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
IIpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHCHI/Iﬁ peuiCHuA, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoaute OT crnoBecHOM  (OpMynTMpOBKM 3agauyu K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

[lonnMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATHUS M S3bIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsI), ONPEAENATh 3HAuUCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

9 KJIACC

Crpoutb rpaduku sneMeHTapHbIX (GYyHKUMH BUna: y = k/x, y= k/x,
y=x%, y = X, y = [X|, onuchIBaTh CBOMCTBA YNUCIOBOM (PyHKIMU IO €&

rpaduxy

Kon
NpoBePsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA




Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTB U YIHOpAAOYMBATH pPALMOHAJIBHBIC W HWPpallOHAIIbBHBIC

qucia

1.2

BremonssaTh apI/I(bMeTI/I‘ICCKI/IC HeﬁCTBHH C palluUOHAJIbHBIMH YUCJIAMH,
COoucCTass YCTHbIC U NHMCbMCHHBIC HpI/IéMH, BBIINIOJIHATh BBIYUCICHUSA C

HppalOHAJIbHBIMU Y CJIaMHU

1.3

Haxonute 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHU S YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHLIe 4urciia, BBIIOJHATD HPUKUIAKY PE3yJIbTaTa

BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

2.1

22

23

24

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHBIE u KBaJIpaTHbIC YpaBHCHU, YpaBHCHUH,

CBOAAIINIMUECA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paHI/IOHaHLHLIe YpaBHCHUA

Pemate cucreMsl 1ByX JMHEHHBIX YPaBHEHUM C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS

JIMHEHHBIM

Pemarh TekcToBBIE 3amauu anre6panquKI/IM CII0co0oOM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPAaBHCHHA WM CUCTEMbI IIBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHECHUH M  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WU

cucTreMa ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
n300paxkaTh pEIICHUE HEPAaBEHCTB HA YMCIOBOW MPSIMOM, 3aITUCHIBATh

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

2.6

2.7

Pemate cucTeMBI JIMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOHAOIMEe KBAaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peuicHuc
CUCTCMblI HCPABCHCTB Ha YK CIOBOH HpHMOﬁ, 3alMUCbIBaTh PCHICHUC C

ITOMOIIBIO CMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPpHU PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU




3.1

3.2

Pacno3naBatp byHKIIUN HU3YYEHHBIX BUOB. [TokasbiBaTh
CXEMAaTUYEeCKH PacIoJIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(HUKOB
¢byukuuit Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3Ha4eHUH K03()(HUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

[loka3biBaTh CXEMAaTHYECKH PACIOJIIOKEHHE Ha KOOPAMHATHOMN
IUIOCKOCTU TpaduKoB GyHKUUH Buaa y = VX, y = [X| U OmMCHIBaTh

cBOMCTBa (PyHKIIUI

33

Crpoutb M M300paxaTh CXeMaTH4YECKU TIpadUKud KBaJpaTUYHBIX
(GyHKUIMH, ONUCHIBATH CBOWCTBA KBaJpPAaTHUHBIX (QYHKIUH MO WX

rpadukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
IpUMEPHl KBaJpPAaTHUHBIX (QYHKIUH W3 peasbHOW JKU3HH, (U3HKH,

IreoOMCTpUHn

4.1

4.2

Apudmerndeckast 1 reOMeTpUIECKasi IPOTPecCuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOrPECCUU TpU
pa3HbIX crioco0ax 3agaHust

BBINONHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (QOPMYNI n-TO YJIeHA
apu(METHUECKOW U TEOMETPUYECKON NMPOrPEcCHid, CYMMBI TMEPBBIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCICAOBATCIbHOCTH TOYKAMHM Ha KOOpI[HHB.THOfI

TIIIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIbHOCTAMM, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaAHHEM

KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHAIBHOTO YHCIA, 3allCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
1o Apudmernueckue IeiCTBUS ¢ pallMOHANbHBIMM YnciIaMu. Perienue 3agau us
' peaIbHOM MPaKTHUKU HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpa3oBaHUE
' BBIpa)KEHUI1 Ha OCHOBE OIPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [IpoueHTsl, 3amuch NPOLEHTOB B BHJE ApoOU U JpoOu B BUJE MPOLECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
s IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucie IpsMas U oOpaTHast
' IIPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BbIPAKEHUS
-1 IIepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Breruucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYPaJbHBIM [10Ka3aTeIEM
Y OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Clio)kKeHHE, BBIUUTAHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y ®opMybl COKpPAIIEHHOTO YMHOKEHHS: KBAJApaT CyMMBbl U KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOUWJIEHOB HA MHOKUTENH
3 YpaBHeHust




VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBWia NpeoOpa3oBaHUs YypaBHEHUS,

> PaBHOCWJIBHOCTh YpaBHEHUH
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHEHUI
13 CocraBieHHE ypaBHEHUI 110 YCJIOBHIO 33/1ayd. PelieHne TEKCTOBBIX 3a4ay C
' MIOMOILBI0 YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEeHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOULIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpaduku. OyHkuun
4.1 Koopannara To4ky Ha npsmMoit
42 UYuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' psAMOit
43 [TpssmoyronbHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX GopMmyrnamMu. UteHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynxmun. ['padux Gpynkiun. CBoiicTBa HyHKIMMA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pelmieHue JUHEHHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 UYucna ¥ BBIYUCIICHUS
- KBagparubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHAIIBHBIX YHCEN
CpoiicTBa apu@MeTHYECKUX KBaAPATHBIX KOPHEM M HX NpUMEHEHUEe K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE
qucna
1.3 Crenens C menbIM TIoKaszareneM u e€ cBoiicTBa. CTaHmapTHas 3alKCh YHCIia




Anrebpanueckue BbIpaKeHUs

2.1 KBanparHblii TpEXUIIEH, pa3J10KEHUE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKECHHE, JICTICHUE alnre0pandeckux Ipoodei
24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJIpaTHOIO YpaBHEHMSL.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOIAIIMXCA K TUHEWHBIM U KBAIPATHBIM
33 [Ipocreiimune qpoOHO-paLlOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpHpETaNisl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JIMHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemrenune TekCcTOBBIX 33124 areOpandeckKuM crocooom
3.6 YucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHON EPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUA
Al [lonstne ¢ynknuu. OOIaCTh ONpENENIeHUs UM MHOXKECTBO 3HAaYEHUI
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH
44 OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MpOHOPILHOHAIbHBIE
. 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN




9 KVIACC

Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BBIYUCIICHUS
. PannonanbHple 4Mclla, MppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECSITUYHBIE IpOOU
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OCCKOHEUHbIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
. JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOMN npsAMoil. CpaBHEHME 1€HCTBUTENIBHBIX
qyucell
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMU YHCIIAMH
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. [Ipukunka u oneHka
pE3yJIbTaTOB BBIYMCICHUN
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 VYpaBHEHUsI C OJTHOU NMEPEMEHHOMN
2.2 Jluneiinoe ypaBHeHue. Penienue ypaBHEeHUM, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHUH
2.7 VYpaBHeHUe ¢ AByMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cuctem ByX JTMHENHBIX YPABHEHHUH € ABYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOMU CTEIIEHH
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA




I'padmueckas uwHTEpmpeTanusi HEPAaBEHCTB W CHUCTEM HEPABEHCTB C JBYMS

2.16
HEPEMEHHBIMU

3 DyHKIUU

31 KBangpatuunas ¢yHkuusa, e€ rpapuk u coiictBa. IlapaGomna, koopauHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku Gynkuuit y=k/x, y = X1 UX cBOICTBa

34 I'padpuku hyHKIMI , 1 UX CBOMCTBA
4 YucioBble OCIEN0BATEIBHOCTH

i1 Onpenenenue U crnocoObl 3aaHUsl YUCIOBBIX IOCIIENOBaTENIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyIIoi n-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMETHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. PopMmyibl n-ro  4YjeHa T'€OMETPHUUECKOi
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

44 N300pakeHre 4wieHOB apu(METHUECKOW U TIeOMEeTPUYECKOl mporpeccui
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCITIOHEHIMAIBHBIN POCT

4.5 Crno’xHbI€ POLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh IOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHHM, NPH PEIICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEAEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€JIUMOCTb HATYpPaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YMCTA, TMPEACTABISTh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYyJ pa3HOCTH KBaJApaToOB U

KBaJpaTa CyYMMBbI U pa3HOCTHU

YMmenue OIICpHUPOBATh MOHATUAMU: YHUCIOBOC PABCHCTBO, YPABHCHUC




COIHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOHN; YMEHHE PEIlaTh JMHEHHBbIE U KBaJpaTHbIC YPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
IBYX JIMHEHHBIX YPAaBHEHWM, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JPOOHO-pallMOHAIIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOH, B TOM YHCJIE IIPU PEIIECHUU 3a/1a4 U3 APYTUX MPEeIMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
IpSIMYI0 UM KOOPAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs peLleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yOBbIBaHWS, HAWOOJbIIEE W HAUMEHbIIEE 3HAYCHUS
byHKIHMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIIeHHs 3a1ad U3 APYTux
y4eOHBIX TIPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TE€OMETpUYEcCKass  IMPOTPecCUr;  yMEHHUe
HCIOJIb30BaTh CBOMCTBA MOCIENOBATEIbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/a4, B TOM 4YHCIE 3a1ad U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTU YIPABJICHUS IUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTI:IpéX}/l"O.]'H:HI/II(,




napajjiesnorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJgpaT, Tpamelus;
OKPY’KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MEXAY HpsIMbIMH, MEPHEHIUKYJAp, HAKIOHHAsA, IPOEKLUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOH; YMEHHE pacro3HaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopeMy Iludaropa, TpUroHOMeTpUUYECKHE COOTHOLICHHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘—Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBaTbH M  MPeoOpa3OBHIBATH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

YMeHHne omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Imepedopa M C HCIOJIb30BaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHMBAThb BEPOATHOCTH peabHBIX
COOBITUH M SIBICHWUH, NMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIUTH
MIpUMEPBl MATEMATUUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  uyMcna. Apu@MeTHdeckue Olepaluud ¢ PalUuOHAIbHBIMU
' YyHuClIaMu

14 JelictBuTtenpHble uuciaa. Apu(pMeTHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

1s Lenble u apoOHO-panmoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» Anre6pa, 7 kinacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxkmmonepHoe oourectBo «M3aarenbetBo «lIpocBemienne»

» Anre6pa, 8 kinace/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

 Anre6pa, 9 kinacc/ Konsarun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

M.B.TkaueBa Jlunaktuueckue marepuansl. Anredpa. 7 kiacc. Mocksa
«IIpocBemenue» 2012

Meroaunueckue pekoMenanuu. Aiaredpa 7 kinacc Mocksa «IIpocsemenne» 2017
M.B.TkaueBa Jlunaktuueckue matepuansl. Anredpa. 8 kinacc. MockBa
«IIpocemenue» 2012

Meroanueckue pekoMmennanuu. Airedpa 8 kinacc Mocksa «IIpocsemenne» 2017
M.B.TkaueBa Jlunaktuueckue matepuainsl. Anredpa. 9 kinacc. MockBa
«ITpocsemenue» 2012

Meroanueckue pekoMmennanuu. Airedpa 9 kinacc Mocksa «IIpocsemenne» 2017

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://sterum.ru/ https://uchi.ru/teachers/lk
https://resh.edu.ru/ https://fg.resh.edu.ru
https://lesson.edu.ru/ https://lecta.rosuchebnik.ru/

https://infourok.ru/
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