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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEHUE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM *U3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJECIMPOBAHMUS B HAyYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y KAa4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIs aJalTaluyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydenue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepKAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIHio, abcTparnpoBanue u
anajnoruto. OOyueHwe  anreOpe  MOpPEANoOJaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjii OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUM: «Yucaa U BBIYMCICHUSY, «ANreOpandyeckue BhIPaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSLDKEHUU TPEX JIET U3yUeHUsl Kypca, B3auMOJIEHCTBYsI C
JPYTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Aireépa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAIBbHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi TIOBCEIHEBHOM
*U3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAJIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPLIEHUE OCBOEHUSI YHUCIOBOM
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAaUYCHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJIEIEH, OIHMCAHMUS IIPOLECCOB U
SBJICHUN peanpbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HAaBBIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUM HAIIETIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJIENH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTtBe. M3yueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIN3ALNUN U KYJIbTYpPHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE Pa3/elibl COJCpPKaHUS:
«Yucna ¥ BBIYUCIEHUA», «Anredpanyeckue BbIPAXKCHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezeo).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, NIEPEXO] OT OAHOW (hOopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMA YMCIIaMU. Pemenue 3axad U3 peasibHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJIeM: OINpeeNieHUue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUS], 3aUCh 00bpIIMX yuces. [IpouenTsl, 3anuce
IPOLIEHTOB B BHUJE ApoOU U JpoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

IIpuMeHeHne NPU3HAKOB  JCIMMOCTH, PA3JIO)KEHHME HAa  MHOMXKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpAKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIE
3HAYEHHUA NepeMEHHbIX. lIpencraBieHne 3aBUCHMOCTY MEXy BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoONiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. Crenenb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyNbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHOoCcTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOTOWIEHOB Ha MHOXHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JVHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lady C IOMOIIBIO
CUCTEM YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa kKoopauHaT, ocu Ox u Oy. AGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
UYrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. [padux
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

8 KVIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbiii kopeHb U3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMeEeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cpoiicTBa. CTaHAapTHas 3alUCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAaJPATHOIO TpEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
ParnmonanbeHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHHUS.

['padrueckas mHTEpHpeTals YPaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVUHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U MX CBOWCTBA. HepaBEeHCTBO ¢ OTHOM NMEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1anust PyHKITUH.



I'paduk Pynkuun. Yrtenuwe cpoiictB (ynkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

ODyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yuciaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
necsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, NEHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHeHME J€HCTBUTENIBHBIX 4YHCEN, apuU(METUUYECKHEe JIEHCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubmmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUMN, CBOMSIINXCS K KBagpaTHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNA TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienre cucrteM IByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas dynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MAPaOOJIbI.



I'paduxn pyrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyoi U HOpPMyYIIOi n-To YiIeHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. PopMmynbsl n-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIEHOB apHU(PMETHUECKON W TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOM MAaTeMaTHYECKOW HIKOJbI, K HCIIOJIb30BAaHUIO 3THUX
JTOCTIDKCHHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN Irpak/laHWHA U peasu3allii ero
mpaB, TPEJICTABICHHEM O MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKd, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIIEHUWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM IS YCTENIHON MpodeccruoHaTbHOM
JESATETLHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHM, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKA, MPUPOIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH JUJISI PAa3BUTHUS ITUBWIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPeACTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCJIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IUTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHUW Ui pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
IJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIleHuUs;

8) aganTanusi K U3MEHAIMMCH YCJIOBHAM COLMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geicTBUS:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIY IOHATUAMH, (OPMYIHPOBATH
OTIpEJICTICHHs]  TOHSATUN, YCTAHABIMBATH CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHhIE U oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIEC U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemieHus y4eOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BapUAHTOB peIIeHUs, BBIOMpATh HaWboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME MO  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOM;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILIEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OpPMAIMM, HTaHHBIX,
HEOOXOUMBIX JJISl peIIeHUs 3a1a4u;

BBIOUMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh GopMy TMpeAcTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPHUTEPHUSIM, TMPEIOKEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 0OCYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
OPEICTaBIsITh  pEe3yJbTaThl  pElIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBAHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHU C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padoOT, JAOTrOBapUBATHCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTsl (0OCyXIeHus, 0OMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOU JICHCTBUS C APYTUMU WIEHAMHU KOMaHIbl,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITETIbHO COCTaBJIAThH IUIaH, aJITOPUTM PEIICHHS 3aadyu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOaMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIIBHOCTU IMOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKCHUS T1EJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJYYUT CIIEAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUMN JIPOOHBIX BBIPAKEHUM, COJEpKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh 0T ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCJIA.

OKpyrJsTh yncia.

BBINOMHATH TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIpaKEHHUU. BBINONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTEeIsIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0OKEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aady C YYETOM OIPAHUYEHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

Auredpanvyeckue BbIPpaKeHUSA

Hcnonb3oBaTh ajire0pandeckyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS YUeOHOro MaTepuarna.

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

Breimonuate  mpeoOpa3oBaHus — IEJOTO  BBIpAXEHHUS B MHOTOWICH
MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, PaCKphITHEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIHU C IOMOIIbIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENs, TPYIIUPOBKUA CJaraeMebIx,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOKECHUS.

[TpumensThs npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7ad
13 MaTEMATHKH, CMEKHBIX IIPEJAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLIMXCS PEIICHHEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI € IBYMs IEPEMEHHBIMU, B TOM
quciie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJIyYEHHBIN PE3yJbTarT.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCBHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C MOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTaBICHHS W aHalW3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh eHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMON.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBAaAPATHOTO KOPHS, HaXOAMThb
KBaJIpaTHbIE KOPHHU, UCIOJB3YysS MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPIKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TMOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUYJICHAMH U aJIreOpandeCcKUMH IPOOSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEHICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCAEAOBaHUSI YPABHEHUM U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUHW pEIICHUS, €CIM HMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adll K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecky0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPEACNITh 3HaueHHe (YHKIMHU TIO0 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

y=kix,y=x,y=xy=[xy= VX, OIMCHIBATH CBOMCTBA YHCIIOBOIL
dbynkuu 1o e€ rpaduxy.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiiCs TIOIYyYUT CIICIYIOIIHNE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIEHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BrITTONTHATE  apupMETHYECKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
coueras YCTHbIE W THChbMEHHBIE TPUEMBI, BBINIOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pPE3yJbTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABISETCA JIMHEUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUH (yCTaHABIUBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPATHbIC HEPABEHCTBA, HU300paXKaTh
pPEIICHUE HEPABECHCTB HA YHUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEUICHHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMH W3y4eHHBIX BHIIOB. [loka3biBaTh CXeMaTHYECKU

pacnoJiokKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
2 3

=kx+b y=k/x,y=ax"+bx+c y=x, yZ\/x,y = |x|, B 3aBHCHMOCTH OT

3Ha4YE€HUN KOA(DPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U n300pakaTb CXeMaTHYECKH TpapUKHU KBaJpPAaTUUYHBIX (DYHKIIHIA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEILHOCTH M IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HBIX CTIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpMYyNIT n-ro 4jieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakath 4Yj€HBbl MOCJEI0BATEIbHOCTH TOYKAMHU Ha KOOPJIUHATHOMN
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCJIOBBIMH TIOCIICIOBATEIIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KaJBbKYJSATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue KonuyectBo yacos
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3eyioB U TeEM KonrtpoJbHbie IIpakTH4eckune
n/n Bceero oOpa3oBaTe/ibHbIE pecypchl
nporpamMmsbl padoThI padoThI
Uucna n
| BBIYMCIICHHS. )5 bubnnoreka IIOK
ParmonanbsHbie https://m.edsoo.ru/7f415b90
yucia
) Anrebpanueckue 7 bubnuoreka [JOK
BBIPAXKEHUA https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubnmnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 4 bubmmoteka [IOK
rpaduku. OyHKuIun https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 bubmuoreka [JOK
00001IeHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I1O0 102 0
ITPOIT'PAMME




8 KUIACC

KoaunuecTBO 4acoB

HaumeHnoBanue
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iejioB M TeM KonTtpoJubHbie IIpakTnyeckue
n/n Bceero o0pa3oBaTejibHbIE PeCypPChI

IporpaMmMsbl padoThI padoThbI
Yucna u
BBIUKCIICHUS 15 bubmorexa HOK

’ https://m.edsoo.ru/7f417af8
KBanpaTHbie KopHU
Yucna u
BBIYMCIICHHS. 7 bubmnoreka IIOK
CrteneHsb ¢ meNnbpIM https://m.edsoo.ru/7f417af8
MoKa3areyiem
Anrebpanyeckue
BBIPAKEHUS. 5 | bubnmnorexka [HOK
KBanpatuslii https://m.edsoo.ru/7f417af8
TPEXUIEH
Anrebpanyeckue
BBIPAKCHMUS. 15 1 bu6muoreka [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
Ipo0b
YpaBHeHUs U
HEPaBEHCTBA. 15 1 bu6mmoreka [JOK
KBanpathbie https://m.edsoo.ru/7f417af8

ypaBHEHHUS




YpaBHeHus u
6 HEPaBEHCTBA. 13 bubnunoreka [JOK
Cucrembl https://m.edsoo.ru/7f417af8
YpaBHEHUU
YpaBHeHus u
7 HEPaBEHCTBA 12 bubmmorexa [TOK
P ) https://m.edsoo.ru/7f417af8
HepasencrBa
g OyHKIHH. 5 bubnmnorexka HOK
OCHOBHBIE OHATHS https://m.edsoo.ru/7f417af8
9 OYHKIMH. 9 bubnuoreka [JOK
Yucnossie GyHKINN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 bubnmnorexka HOK
00o00mIeHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 102

[MPOT'PAMME




9 KUIACC

Ne | HauMeHOBaHuUe KoanuecTBO yacon
DJIeKTpOHHbIe (LM (POBHIe)
n/ | pasaesioB U TeM KonTtposabHuble IpakTu4eckue
Bceero o0pa3oBaTejibHbIE PeCypPChI
n NMPOrpaMMbI padoThbI padoThI
| Yuca 1 BEIYUCICHUS. 9 bubmuorexa [JOK
JlelicTBUTENbHBIC YKCIIA https://m.edsoo.ru/7f419d08
YpaBHeHus u
2 HEpaBEHCTBA. Y pPaBHCHUSA 14 1 bubmmorexa OK
PABCHICTES. ~ PaBit https://m.edsoo.ru/7f419d08
C OJTHOM TIEPEeMEHHOM
YpaBHeHus U
3 HepaBeHCTBa. CHUCTEMBI 14 1 bubmorexa HOK
p L https://m.edsoo.ru/7f419d08
ypaBHEHUN
YpaBHeHud U
4 HEpaBEHCTBA 16 1 bubmmorexa LOK
P ’ https://m.eds0o.ru/7f419d08
HepasencrBa
bu6nuorexa [IOK
0} 1 1
> JHKIHH 6 https:/m.edsoo.ru/7f419d08
6 YucoBsie 15 1 bu6nuorexa [IOK
IIOCJIEA0BATCIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 13 bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO
i 102 5 0

YACOB 110 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC

Ne
n/
I

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchl

ITonstue panuoOHAJIBHOI'O
qucjia

Apudmernaeckue
JEUCTBHS C
panroHaIBFHBIMHU YUCIAMH

Apudmernueckue
JEUCTBHUS C
panroHaIbHBIMU YUCIAMU

Apudmernueckue
JENCTBHS C
paloOHaIbHBIMU YHCIAMHU

Apudmernueckue
JEUCTBHS C
panroHaTFHBIMH YUCIIAMH

Apudmernueckue
JEUCTBHUS C
panvoHaIbHBIMHU YHCIAMH




CpaBHeHue,

7 YIOPSAI0YMBaHUE
paIMOHATBLHBIX YHCE
CpaBHeHue,
8 YIOPSI0YMBAHUE
paIMOHATBHBIX YHCEI
CpaBHenue,
9 YHOpSAA0YNUBaHUE
PaIMOHATIBHBIX YHCEI
bu6mmoreka [IOK
CreneHs ¢ HaTypaIbHBIM
10 https://m.edsoo.ru/7f4211d
MoKa3areneM .
bu6mmorexa [IOK
Crenens ¢ HaTypaIbHBIM
11 https://m.edsoo.ru/7f42138
MoKa3areneM 5
bu6nmoreka [JOK
CreneHb ¢ HaTypaIbHBIM
12 https://m.edsoo.ru/7f42154
MoKa3areneM .
bu6mmoreka [JOK
Crenens ¢ HATYpATBHBIM
13 https://m.edsoo.ru/7f4218b
MoKa3aTeaemM R
14 Crenens ¢ HATYpATBHBIM
MoKazareieM
Pemennie ocHOBHBIX 3a/1a4
15 Ha JIpoOH, POLIEHTHI U3

peanbHOM NPAKTUKU




16

Pemenne ocHOBHBIX 3a1a4
Ha JApoOu, IPOIICHTHI U3
peanbHON NPAKTUKH

17

Pemennie ocHOBHBIX 3a/1a4
Ha ApoOu, IPOIEHTHI U3
pealibHOM MPaKTUKH

18

Pemnrenrie ocHOBHBIX 3a1a4
Ha JpoOu, TIPOIICHTHI U3
peanbHON NPAKTUKH

19

HpI/ISHaKI/I ACIIMMOCTH,
Pa3JI0KCHHUA Ha
MHOXHUTCJIN HATypPaJIbHBIX
YHUCCJI

20

HpI/I3HaKI/I JACIINMOCTHU,
Pa3JI0KCHUSA Ha
MHOKUTCIIIN HATYyPaJIbHBIX
YHUCCJI

21

PeanbHble 3aBUCHMOCTH.
[Ipsimast 1 obpatHas
IIPONOPLIMOHAIIBHOCTH

22

PeannHEBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBLHOCTH




PeanbHbIe 3aBUCUMOCTH.

23 [Ipsimast u oOpaTHas
MIPONOPIUOHATBHOCTH
PeanbHble 3aBUCHMOCTH.
24 [Ipsimast u oOpaTHas
MIPOMOPIIMOHATIBHOCTH
KonTponbnas pabota mo
25 TeMe "PanimoHanbHbIe
yucna"
26 BbykBeHHBIE BBIpKEHUS bubmorexa HOK
yE P https://m.edsoo.ru/7f41feec
27 DopMyiibl
28 DopmyIsl
IIepemeHHBbIE.
29 JlonycTUMBIE 3HAYEHHUS
TepEMEHHBIX
IIpeoOpaszoBanue
OYKBEHHBIX BBIPAKEHUH,
yE P bubmuorexa [JOK
30 pacKpbITHE CKOOOK U

MIPUBEICHUE TT0I0OHBIX
cllaraeMbIX

https://m.edsoo.ru/7f41fafa




[IpeoOpa3zoBanue
OYKBEHHBIX BBIPAKECHUH,

bu6mmoreka [JOK

31 pacKphITHE CKOOOK U https://m.edsoo.ru/7f41fd7
NPUBECHUE TTOT00HBIX 0
CcllaraeMbIxX
[TpeoOpaszoBanue
OYKBEHHBIX BBIPaKCHUH,
32 pacKpbITHE CKOOOK U
IIPUBEIEHNE TI0JTOOHBIX
cllaraeMbIX
[IpeobOpaszoBanue
OYKBEHHBIX BBIPAKCHUH,
33 PacKphITHE CKOOOK 1
MpUBEICHHE OJOOHBIX
CcllaraeMbIxX
CBOMCTBA CTEIIEHU C bu6nmoreka [JOK
34 HaTypaJIbHBIM https://m.edsoo.ru/7f42138
MOKa3aTeyneM 2
CBOMCTBA CTEIIEHU C bu6nmoreka [JOK
35 HaTypaJbHbIM https://m.edsoo.ru/7f42154
roKazaresem e
CBOMCTBA CTEIEHU C bu6mmoreka [JOK
36 HaTypaJbHbIM https://m.edsoo.ru/7f4218b
nmokazareseM e
bu6mmorexa [IOK
37 MHorousieHsl https://m.edsoo.ru/7f42276

€




bu6mmoreka [JOK

38 MHoro4yieHsl https://m.edsoo.ru/7t42293
0

CroxeHue, BBIYMTAHHUE, bubmmorexa [IOK

39 HOKEHHE MHOTOWICHOB https://m.edsoo.ru/7f422af
a 2
CloxeHue, BHIYMTAHHE, bubnuorexa [IOK

40 HOYXKEHNE MHOTOWIEHOB https://m.edsoo.ru/7f422cc
& 8

41 Crnoskenue, BbIYUTAHUE, bu6mmoreka [JOK
YMHOKEHUE MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
CnoxeHue, BHIYMTAHHE, bu6nanoreka [IOK

42 HOKeHHe MHOTOUJIEHOB https://m.edsoo.ru/7f42318
& 2
DopMyJIbl COKPALLIEHHOTO bubmorexa [IOK

43 HOYKEHUS https://m.edsoo.ru/7f42432
o~ a
DopmyJIbl COKPAIIEHHOTO bubmorexa [IOK

44 MHOKCHUS https://m.edsoo.ru/7f42464
’ a
DopmyJIbl COKPAIIEHHOTO bubmorexa [IOK

45 MHOKCHUS https://m.edsoo.ru/7f424c1
’ 2
DOopMYITBI COKPATIIEHHOTO bubanoreka IIOK

46 https://m.edsoo.ru/7f424fd

YMHOKEHHUS

2




DopMyJIbl COKPALIEHHOTO

bu6mmoreka [JOK

47 https://m.edsoo.ru/7f4251d
YMHOKCHHS 0
bu6mmoreka [JOK
Paznoxxenrne MHOro4ieHOB
48 https://m.edsoo.ru/7f42331
Ha MHOKHUTEIIH )
bubmuoreka [JOK
Paznoxxenne MHOro4wieHOB
49 https://m.edsoo.ru/7f4237f
Ha MHOXKHTEITH .
bubmuoreka [JOK
Paznoxxenne MHOro4wieHOB
50 https://m.edsoo.ru/7f4239d
Ha MHOXKHTEITH .
51 Paznoxxenne MHOro4wieHOB
Ha MHOXKHTEITH
KonTponbnas pabota mo
52 Teme "Anrebpanyeckue
BBIpaKeHUs"
VYpaBHeHue, IpaBuia
npeoOpa3oBaHUs
53 YPaBHEHUH,
PaBHOCUJIBHOCTh
ypaBHEHUH
JIuneliHOe ypaBHEHHE C
54 OJIHOM IIEPEMEHHO,

peLIeHNE JIMHERHBIX
ypaBHEHUH




JIuneitHOE ypaBHEHUE C
OJIHOM IIEPEMEHHO,

bu6mmoreka [JOK

55 . https://m.edsoo.ru/7f42048
pelieHue JIMHEHHBIX 5
YpaBHEHUU =
JIuneitHOE ypaBHEHUE C
56 OJIHOM IIEPEMEHHO,
pelLIeHHE JIMHEHHBIX
YpaBHEHUI
bubmuoreka [JOK
Pemenue 3agau c
57 . https://m.edsoo.ru/7f42064
MTOMOIIBIO YpaBHEHUN .
bubmuoreka [JOK
Pemenue 3amau ¢
58 . https://m.edsoo.ru/7f42080
MTOMOIIIbIO YPAaBHEHU I p
bu6nmoreka [JOK
Pemenue 3amau ¢
59 . https://m.edsoo.ru/7f4209a
MTOMOIIIBIO YPaBHEHU I 0
bu6mmorexa [IOK
Pemenue 3amau ¢
60 . https://m.edsoo.ru/7f420e6
MTOMOIIIbIO YPaBHEHUH .
JIuneitHoe ypaBHEHHE C bubmuorexa [IOK
61 JIBYMsI IIEPEMEHHBIMU U https://m.edsoo.ru/7f427¢c3
ero rpapuK 2
JInHeliHOEe ypaBHEHUE C bubnnoreka [JOK
62 JBYMS IIEPEMEHHBIMU U https://m.edsoo.ru/7f427e8

ero rpaguk

a




CucreMa IByX JIMHEHHBIX

bu6mmoreka [JOK

63 YpaBHEHUH C ABYMsI https://m.edso00.ru/7f42836
IEPEMCHHBIMA €
CucreMa IBYyX JIMHEHHBIX
64 ypaBHEHUH C ABYMS
MepeMEHHBIMU
Cucrema 1ByX JIMHEMHBIX
65 YpaBHEHUH C ABYMsI
MEepEMEHHBIMU
Cucrema IByX JIMHEMHBIX
66 YpaBHEHUH C ABYMsI
MepEeMEHHBIMU
Pemenune cucrem bubnmorera [TOK
67 . https://m.edsoo.ru/7f4284d
ypaBHEHUM .
Pemrenue cucrem Bubmzorexa LIOK
68 . https://m.edsoo.ru/7f42865
ypaBHEHUM .
Pemtenue cucrem Brbmrotexa LIOK
69 . https://m.edsoo.ru/7f4287d
ypaBHEHUM p
70 Pemtenue cucrem
YpaBHEHUI
Pemtenue cucrem
71

ypaBHEHUH




KonTponbnas pabota no

bu6mmoreka [JOK

72 teme "JIuHeiHbIe https://m.edsoo.ru/7f42104
ypaBHeHUs" 4
bu6mmoreka [JOK
Koopaunara Touku Ha
73 . https://m.edsoo.ru/7f41de7
psAMOi
6
bu6mmoreka [IOK
74 q
HCHOBHIC HPOMEKYTIH https://m.edsoo.ru/7f41dff2
75 HucnoBble TPOMEKYTKH
Paccrosinne Mexny 1Byms
76 TOYKaMH KOOPJIMHATHON
psAMON
Paccrosinue Mexny nByms
7 TOYKaMH KOOPAUHATHOU
IpsAMON
bu6mmorexa [IOK
[IpsiMoyronbHas cucteMa
78 https://m.edsoo.ru/7f41el6
KOOPJAMHAT Ha MIIOCKOCTH .
bu6mmorexa [IOK
[IpsimoyronbHas cucteMa
79 https://m.edsoo.ru/7f41e42
KOOPAMHAT HA MJIOCKOCTH .
[Tpumeps! rpadukos, bubmmorera [TOK
80 https://m.edsoo.ru/7f41e8a
3aJlaHHBIX GopMyTaMu g
Bbubmmoreka [JOK
ITpumepsl rpaduKoB,
81 puMepsI rpag https://m.edsoo.ru/7f41ed8

3aJJaHHBIX (OpMYITaMU

0




[Ipumeps! rpadukos,

82
3aJJaHHbBIX (OpMYITaMu
Urenue rpadukoB bubmorexa LOK
83 . https://m.edsoo.ru/7f41ea2
pEeaTbHBIX 3aBUCHMOCTEMN 4
24 Yrenue rpaukoB
pealbHBIX 3aBUCUMOCTEM
bubmuoreka [JOK
85 [Tonstue pyHkunn https://m.edsoo.ru/7f41ef0
6
86 I'paduk pynkumm
bu6mmoreka [IOK
87 CaoiicTBa GpyHKITUN https://m.edsoo.ru/7f41f07
8
bu6nmoreka [JOK
88 Cgoit i
BOHCTBA QyHKUMi https://m.edsoo.ru/7f41f1fe
bu6nmoreka [JOK
89 Jluneiinas QyHkius https://m.edsoo.ru/7f42728
2
bu6mmorexa [IOK
90 Jluneiinas QyHKIUS https://m.edsoo.ru/7f42741
2
ITocTpoenue rpaduka bubmorera [JOK
91 SHHeTiHOM hyHKIAH https://m.edsoo.ru/7f426d1
YHKIL e
9 [TocTpoenue rpaduka

JMHEWHOHN (YHKIINH




93 I'paduk pynkuun y =[x|
94 I'paduk pynkuun y =[x|
KonrponsHas pabora no
teme "KoopauHatel u bubnuoreka [JOK
95 rpaduku. Oynkun" / https://m.edsoo.ru/7f41£50
Bcepoccutickas a
poBepouHas padboTa
Hroroast KoHTpOJIBHAS bubnunoreka [JOK
96 pabota / Bcepoccuiickas https://m.edsoo.ru/7f429c6
poBepouHas paboTa c
[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
97
7 knacca, 00001IeHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX
N bu6mmorexa [IOK
MOHATHI U METOJIOB Kypca
98 https://m.edsoo.ru/7f42913
7 knacca, 00001IeHne 5
3HAHUU 2
[ToBTOpEHNE OCHOBHBIX
N bu6mmorexa [IOK
MOHATHI U METOJIOB Kypca
99 https://m.edsoo.ru/7f42a0e

7 xi1acca, 0000IIeHHE
3HAaHUH

0




100

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB Kypca
7 xi1acca, 0000IIeHE
3HAHUHI

101

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
7 xiacca, 00001eHNE
3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27
a

102

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
7 xi1acca, 0000IIeHHE
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a90
0

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




8 KUIACC

N KoanuectBo yacos DJIeKTPOHHbIE
o
Jlara uudgposbie
n/ Tema ypoka KonTpoabHbie IpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypcbl
. bubmuoreka [JOK
KBagpartuslii KOpeHb U3
1 1 https://m.edsoo.ru/7f42d45
yucia
2
) [Tonstue 06 | bubnuorexa [JOK
UPPALUOHAIBHOM YHCIE https://m.edsoo.ru/7f42eaaa
JlecaTuuHbie
3 MPUOTHKEHUS 1
HPPAIIMOHATIBHBIX YHCET
JecsTuanblie
4 npUOIHNKEHUS 1
HPPALMOHATIBHBIX YHCEN
5 JlelicTBUTENBHBIE YKCTIA 1
6 CpaBHeHne 1
JEHCTBUTEITBHBIX YHUCET
7 CpaBHenue |
NENCTBUTENBHBIX YUCEN
g Apudmernueckuit |
KBaJIpaTHbI KOPEHb




VYpaBHeHue Buja X> = a

CaoiicTBa bubmuorexka [JOK

10 apu(pMeTHIECKUX https://m.edsoo.ru/7f42d86
KBa/IPATHBIX KOPHEH 2
CaoiicTBa bubmuoreka [JOK

11 apru(METHIECKUX https://m.edsoo.ru/7f42d86
KBA/IPATHBIX KOPHEH 2
[IpeobpazoBanue
YUCJIOBBIX BBIPAKEHUH, bubmorera [JOK

12 https://m.edsoo.ru/7f42dd2
COJIepIKaIIIX p
KBaJIpaTHBIC KOPHU
IIpeoOpas3oBanue

13 YHUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
coJiepaKalux https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
IIpeoOpa3oBanue

14 YHUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
coJiepKalux https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
ITpeoOpazoBanue

I YHUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK

coJiepaKaIImX
KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e262




CreneHb ¢ LEIbIM

bu6mmoreka [JOK

16
oKazaTelneM https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch
yucna. Pazmepsl
00BEKTOB
OK arorrero Mupa (ot
by pa( bu6mmoreka [IOK
3JIEMEHTAPHBIX YaCTHII
17 https://m.edsoo.ru/7f43609
10 KOCMUYECKHUX g
00BEKTOB), 8
JUINTEIILHOCTD
MPOIIECCOB B
OKPY’KaloIlleM MHUpE
. bu6mmorexa [IOK
CBolicTBa CTENEHH C
18 https://m.edsoo.ru/7f43564
LIEABIM [TOKa3aTeIeM "
. bu6mmoreka [JOK
CBOICTBA CTEIIEHHU C
19 https://m.edsoo.ru/7f43564
LIEABIM [TOKa3aTeIeM "
. bu6nmoreka [JOK
CBOICTBA CTEIIEHHU C
20 https://m.edsoo.ru/7f43564
LETIBIM [IOKAa3aTeIEM g
21 CBolicTBa CTENEHHU C bubmuorexa [JOK
1IEJIBIM TTIOKa3aTeJIeM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHHU C bubmuoreka [JOK
LIEIBIM ITOKA3aTEJIEM https://m.edsoo.ru/7f435ed6
23 KBanpatublii TpéxuiieH




24

KBanpatublii TpéxuiieH

Paznoxenue
25 KBaJIPaTHOI'O TPEXUJIEHA bubmorexa HOK
https://m.edsoo.ru/7f42fd38
Ha MHOKHUTEIIN
Paznoxenue
26 KBaJI[paTHOI'O TpEXUJIeHa bubmorexa HOK
https://m.edsoo.ru/7f42fd38
Ha MHOXKHUTEJIHN
KoHntposbHas padora mo
7 temaMm "KBagparHbie bu6mmoreka [JOK
kopHH. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatuslit Tpexusnen"
bu6mmoreka [JOK
28 Anrebpanueckast 1poOb https://m.edsoo.ru/7f43038
2
JlonmycTruMble 3HaYEHUs
MEePEMEHHBIX,
29 BXOJISIIINX B

anredpandecKue
BBIPpAXKCHUSA




JlonycTuMeble 3HaUEHUS

MEePEMEHHBIX,

30 BXO/IAIINX B
anredpandeckue
BBIPAXKCHUS

31 OCHOBHOE CBOWCTBO bubmuoreka [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6

32 Coxkpatenue apobeit bubmmorera [JOK

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

33 Coxkpaiuenue npo0eit

paill P https://m.edsoo.ru/7f430f44
34 Cokpaienue apooei bubmorera [JOK
https://m.edsoo.ru/7f430f44
CnoxxeHue, BBIYUTAHUE,

35 YMHOKEHHUE U JIEJIEHNE bub6nuorexa [IOK
anre0pandecKux https://m.edsoo.ru/7f43128¢
npobeit
Crnoxenue, BEIUMTAHNE,

36 YMHOXEHHUE U JIeJIeHNE bubnuorexa [IOK

anredpandecKux
npobeit

https://m.edsoo.ru/7f4315c0




CrnoxxeHue, BEIYUTAHUE,
YMHOXEHUE U JICIICHNE

bubmuoreka [JOK

37
anredpanvecKux https://m.edsoo.ru/7f4318c2
npobei
CnoxeHue, BEIYUTAHUE,

18 YMHOKEHHE U JIEJICHUE bubnuorexa [JOK
anre0panvecKux https://m.edsoo.ru/7f431a20
npobei
[TpeobOpaszoBanue

39 BBIPAXKECHU, bubnnorexa [JOK
coJieprKaIux https://m.edsoo.ru/7f43259¢
anreOpandeckue Apoou
[Ipeo6pa3zoBanue

N bu6nmoreka [JOK
BBIpa)KEHUH,

40 https://m.edsoo.ru/7f43273
CoJIep KaIINX p
anreOpandeckue Apoou B
[IpeoOpa3zoBanue

. bu6mmoreka [JOK
BBIpa)KCHUH,

41 https://m.edsoo.ru/7f43273
CoZepIKAITIX p
anredpandeckue Apoou a
KonTponbhas pabota no bubmuorexa [IOK

42 Teme "AnreOpandeckas https://m.edsoo.ru/7f431d3

poOp"

6




bu6mmoreka [JOK

43 K e €HUe
BAIPATHOC ypasHCeHu https://m.edsoo.ru/7f42eela
44 HenonHoe kBanpatHoe bubnunoreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpatHOE bubnmoreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
dopMmyna KOpHEH
46 CBALDATHOLO bubmuoreka [JOK
AP https://m.edsoo.ru/7f42f158
YpaBHEHUSA
dopmyiia KOpHEi
47 KBap ZTHOFOP bubmuorexa [JOK
P https://m.edsoo.ru/7f42£3f6
YpaBHEHUSA
dopMyna KOpHEH
48 KBap ZTHOFOP bubmuorexa [JOK
P https://m.edsoo.ru/7f42f5a4
YpaBHEHUSA
bu6mmorexa [IOK
49 T B
copeMa bueta https://m.edsoo.ru/7f42fef0
bu6mmorexa [IOK
50 Teopema Buera https://m.edsoo.ru/7f43007
6
Pemrenne ypaBHenui,
bu6mmorexa [IOK
51 CBOJAIINXCS K

KBaApaTHbBIM

https://m.edsoo.ru/7f43c542




Pemienue ypaBHeHui,

bu6mmoreka [JOK

52
CROVIINIXCH K https://m.edsoo.ru/7f43c¢3d0
KBaJPaTHBIM
IIpocreiimme qpoOHO-
53 5 I/IOHa.]'II)HBIep Bubmiorexa LIOK
pat https://m.edsoo.ru/7f4328c6
YpaBHEHUS
IIpocreiimmue gpoOHO-
54 'f I/IOHaJII)Hblep bubnnorexa LIOK
pal https://m.edsoo.ru/7f432b6e
YpaBHEHUSA
Pertrenyie TEKCTOBBIX
55 3a7a4 C IIOMOIILIO brbmiorexa [IOK
8 B . https://m.edsoo.ru/7f42f75¢c
KBaJPAaTHBIX YPaBHEHUM
Penrenne TeKCTOBBIX
56 3a7a4 C IIOMOIILIO brbmiorexa [IOK
! B . https://m.edsoo.ru/7f42{8f6
KBaJpATHBIX YPaBHEHUI
KonTponpHas pabota mo
57 TeMme "KBagpaTHbie brbmorexa LIOK
I'l'p https://m.edsoo.ru/7f4301{2
ypaBHEHUS
JIuneliHOEe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU,
58 ero rpauk, IpuMepsl

peLIeHusl ypaBHEHU B
LEJIBIX YUCIIaxX




59

JInneliHoE ypaBHEHHUE C
JBYMSI IIEPEMEHHBIMU,
ero rpauk, IpuMepsI
pelIeHusl ypaBHEHU B
LENIBIX YUCIIAX

60

JluneitHoe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMH,
ero rpaduk, InpuMepsbl
pellieHrs ypaBHEHUH B
LEBIX YUCITaX

61

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JIBYMS IEPEMEHHBIMU

62

Pemenne cucreM nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pemenune cucreM aByx
JIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

64

[Tpumeps! pereHus
CHCTEM HEJIMHEUHBIX
YpaBHEHMH C IByMs
[IEPEMEHHBIMU




65

[Tpumepsl pemeHust
CHUCTEM HEJMHEUHBIX
YPAaBHEHUH C ABYMs
MepeMEHHBIMU

66

I'paduaeckas
UHTEpIIpETALNS
YpaBHEHHUSI C ABYMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d
6

67

I'paduueckas
MHTEpIpeTanus
YPaBHEHUS C IBYMs
[IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JIBYMS IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d
6

68

Pelrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

69

Pemienue TeKCTOBBIX
3a7a4 C IIOMOIILIO
CUCTEM ypaBHEHUI

70

PemreHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI




71

UwucioBbie HEPaBEHCTBA
U UX CBOWCTBA

72

HucnoBble HEPABEHCTBA
U UX CBOWCTBA

73

HepasenctBo ¢ ogHoM
MepeMEeHHOM

74

JIuHeliHbIE HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX pelIeHne

bubmuoreka [JOK
https://m.edsoo.ru/7f42¢692

75

JInHeliHbIE HEPABEHCTBA
C OJTHOM IIEPEMEHHON U
UX pelIeHne

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c¢840

76

JInHeliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU 1
UX pelieHne

77

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX
peuieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f42cb88

78

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX
peuieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f42cd2c




79

CucreMbl TUHESHHBIX
HEPABEHCTB C OJJHOM
IEPEMEHHOM U UX
perieHue

80

N3o0pakeHue pemeHus
JIMHEHMHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCIIOBOMU
IpsAMON

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4

81

N300pakeHne pemeHus
JIMHEIHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCIIOBOMU
psAMON

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

82

KonTponbhas padota no
temaM "HepaBeHcTBa.
Cucremsbl ypaBHeHUI"

83

[Tonarue QpyHKIUU

bu6nmoreka [JOK
https://m.edsoo.ru/7f433c12

84

OO6acThb omnpeneneHus
1 MHOYKECTBO 3Ha4YCHUU

byHKIIUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d8
4

85

CrocoOsI 3amaHus
byHKIHIT

86

I'paduk Gysakmm




CgoiicTBa GyHKIIUH, UX

87 oTtoOpakeHHe Ha
rpaduke
28 UreHne 1 NOCTpOCHHUE
rpadukoB QpyHKINH
[Tpumeps! rpadukoB
89 GyHKIUH, OTpa)karomx
peabHbIE POLIECCHI
DyHKIUY,
OTIHCHIBAIOLINE MPSMYIO
90 1 00paTHYyIO bu6nuoreka [IOK
MIPOMOPLIHOHAILHEIE https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, HX
rpaduku
91 I'unepGona
bu6mmoreka [IOK
92 r 0
Hepoora https://m_edsoo.ru/7f4343¢2
bu6mmoreka [JOK
93 I'paduk pynakmmm y = x> https://m.edsoo.ru/7t43457
2
OyHKIUU y =X3, y = X3,
y=Vx, y=[x[; bu6mmorexa [{OK
94 rpaduueckoe peneHue https://m.edsoo.ru/7f434d3

YpPaBHEHUH U CUCTEM
YpaBHEHUU

8




95

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJ0B
KypcoB 7 U 8 KJIaccoB,
000011eHNE 3HAHUH /
Bcepoccutickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/7f4371aa

96

HroroBas KOHTpoONIbHAS
pabora /
Bcepoccutickas
poBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX
MMOHSATHH U METOHOB
KypcoB 7 U 8 KJIaccos,
000011eHHe 3HaHNI

98

[ToBTOpEHUE OCHOBHBIX
IMOHATHI U METOJ0B
KypcoB 7 # 8 KJIACCOB,
000011IeHNEe 3HAHUHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43736¢

99

[ToBTOpEHNE OCHOBHBIX
MOHSITHHA U METOI0B
KypcoB 7 1 8 KJIacCoOB,
0000111eHE 3HAHUHT

bu6mmoreka [JOK
https://m.edsoo.ru/7f43751

0




[ToBTOpEHNE OCHOBHBIX
. bu6mmoreka [JOK
[MOHATHUHN U METOIOB
100 1 https://m.edsoo.ru/7f4376b
KypcoB 7 U 8§ KJIaccoB, 4
000011IeHNE 3HAHUI -
[ToBTOpEHNE OCHOBHBIX
. bubmuoreka [JOK
MMOHATUHA U METOIOB
101 1 https://m.edsoo.ru/7f436b8
KypcoB 7 U 8§ KJIacCoB, g
000011IeHNEe 3HAHUI -
[ToBTOpEHHE OCHOBHBIX
N bu6mmoreka [IOK
IMOHATUUA U METOIOB
102 1 https://m.edsoo.ru/7f43785
KypcoB 7 u 8 KJIaCCOB, g
000011IeHNEe 3HAHUI -
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




9 KUIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

PanyonaneHele yncna,
UppalnoHaJIbHbIE YUCIIA,
KOHEYHbIE U OECKOHEUHBIE
JECSITUUHBIE TpOOU

MHOX€ECTBO
IENCTBUTEIBHBIX YHCEIT,
ENCTBUTEIbHBIE YHCIIAa KaK
OeCKOHEUHBIE IECATHYHBIE
Ipobu

Bs3anmHO oHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JIEHCTBUTEIIBHBIX YACEI U
MHO>ECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHenue
JICMCTBUTEIIBHEIX YUCE]I,
apudmeTnuecKue AeUCTBUS
C IE€HCTBUTEIbHLIMU
YHCIaMHU




[Ipubanxénnoe 3HaueHNE
BEJIMYMHBI, TOYHOCTh
MPUOJIIKEHUS

OkpyriieHue yucen

OkpyriieHue yucen

[Ipukuaka v OlIEeHKa
pEe3yIbTaTOB BHIYHCICHUIN

[Ipuknnaka u oleHka
pe3yJIbTaTOB BBIYMCIICHUI

10

JInneliHoe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOIAIINXCS K JIMHEUHBIM

bubmorex [JOK
https://m.edsoo.ru/7f43bf6
6

11

JIuneliHOe ypaBHEHHUE.
Pemenne ypaBHenui,
CBOJSIIMXCS K JIMHEUHBIM

12

KBanpaTtHOoe ypaBHeHue.
Pewienue ypaBHeHui,
CBOJSAIINXCS K KBaJPaTHbIM

but6mmoreka [IOK
https://m.edsoo.ru/7f43c54
2

13

KBanpaTtHoe ypaBHeHue.
Pewienue ypaBHeHui,
CBOJSAIINXCS K KBaJPaTHBIM

but6mmoreka [IOK
https://m.edsoo.ru/7f43c54
2




bu6nmoreka [IOK

14 bukBagpaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3d
0
bu6nmoreka [IOK
15 bukBanpartHbie ypaBHEHHUs https://m.edsoo.ru/7f43c3d
0
[Tpumepsl perieHus
YpaBHEHUU TPEThEN U
16 4eTBEPTOM CTETeHEen
pasiioKeHUEM Ha
MHOKHUTEIN
[Tpumeps! perieHus
YpaBHEHUH TPEThEN U
17 4ETBEPTOU CTEIECHEN
pasiioKeHUuEM Ha
MHOKHUTENN
bu6nuoreka [IOK
Pemenue npoOHo-
18 . https://m.edsoo.ru/7f43c9b
paloHaIbHBIX YPAaBHEHUM p
bu6nuoreka [IOK
Pemenue npoOHo-
19 . https://m.edsoo.ru/7f43c9b
paIrMoHATBHBIX YPAaBHEHHI p
20 Pemenye TeKCTOBBIX 3a71a4

aJir e6paI/I‘{CCKI/IM METOJ0M




21

Penrenne TekCTOBBIX 3aJa4

anredpandeckuM METO0M

22

Penrenne TekCcTOBBIX 3aJa4

aﬂre6paI/I‘ICCKI/IM MCTOAOM

23

KonTponbnas pabora no
TeMe "YpaBHEHUS C OJTHOU
nepeMeHHo"

24

VYpaBHEHUE € 1BYMs
NEPEMCHHBIMU U €TO

rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b
4

25

YPaBHeHI/Ie C ABYM:
MNEPEMCHHBIMU U €TO

rpaduk

bubmmoreka [IOK
https://m.edsoo.ru/7f43d0b
4

26

CucremMa 1ByX JIMHEHHBIX
YPaBHEHUH C ABYMs
IIEPEMEHHBIMU U €€
pelenue

27

CucremMa ByX JIMHEHHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€
pelieHue

28

Cucrema IByX JIMHEMHBIX
YpPaBHEHUU C JIBYMSI
TIEPEMEHHBIMHA U €€
penieHue




29

CucreMa IByX JTMHEUHBIX
YPaBHEHUU C ABYMsI
[IEPEMEHHBIMU U €€
pelieHne

30

Pemienue cucrem aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTEIEHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d23
a

31

Pemenue cucrem aByx
YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTEIEHU

bubmnoreka IIOK
https://m.edsoo.ru/7f43d55
a

32

Pewenne cucreM nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

33

Pemenne cucreM nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

34

['padmueckas
MHTEPIIPETALNS CUCTEMBI
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU




Penrenne TekCTOBBIX 3aJa4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocodoom
KonTponbnas pabora no
37 teMme "Cucrtembl
ypaBHEHUI"
18 YucnoBble HEpaBEHCTBA U
UX CBOMCTBA
bu6mmoteka [IOK
HucnoBsle HEpaBEHCTBA U
39 B https://m.edsoo.ru/7f43ad5
UX CBOWCTBa a
JIunHeiiHble HEpAaBEHCTBA C bubmuoreka [JOK
40 OJIHO MepeMeHHON U UX https://m.edsoo.ru/7f43af0
peurenue 8
JIunelinbIe HEPABEHCTBA C bubmuoreka [JOK
41 OJIHOU IIEPEMEHHON U UX https://m.edsoo.ru/7f43af0
peleHue 8
JluHeiiHble HEpAaBEHCTBA C bubmmoreka [JOK
42 OJIHOY IIEPEMEHHON U UX https://m.edsoo.ru/7f43af0

perieHne

8




CucTeMbl JJUHENHEBIX

43 HEPaBEHCTB C OJIHOU
IIEPEMEHHOM U UX PEILICHUE
CucteMbl THHEHHBIX
44 HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX PEIICHUE
CucTeMBl TUHCHHBIX
45 HEPaBEHCTB C OJIHOU
IIEPEMEHHOM U UX PEIICHHE
bubnuorexa [JOK
KBangparuslie HepaBeHCTBa U
46 https://m.edsoo.ru/7f43b09
UX peliecHue g
bu6nuoreka [IOK
KBangparHaslie HepaBeHCTBa U
47 https://m.edsoo.ru/7f43b21
WX pelleHne e
bu6nuoreka [IOK
KBangparHaslie HepaBeHCTBa U
48 https://m.edsoo.ru/7f43b5a
WX pelleHue 5
49 KBagparHble HEpaBEeHCTBA U
WX pelIeHne
50 KBangparnusie HepaBeHCTBa U
UX pellIeHue
['padmueckas
bu6nuoreka [IOK
WHTEpIpETaIys HEPABECHCTB
51 https://m.edsoo.ru/7f43b09

N CUCTEM HECPABCHCTB C
ABYMS ICPEMCHHBIMU

8




I'paduaeckas
WHTEPIIPETAINS HEPABESHCTB

52
U CHCTEM HEPaBEHCTB C
JBYMS TIEpEMEHHBIMU

53 KonrtponbHas pabora no
teme "HepaBencrna"
KBanpatuunas QyHkus, eé bubmorexa LHOK

54 P . e ’ https://m.edsoo.ru/7f4396¢
rpaduK U CBOHCTBA 6
KBanpatuunas QyHkus, eé bubmorexa LHOK

55 P 7 YHICHI, https:/m.edsoo.ru/743984
rpaduK U CBOHCTBA )
KBangparnunas Qynkius, e bubmorexa LOK

56 P YT https://m.edsoo.ru/7f4399b
rpaduk U CBOHCTBA 4
[TapaGomna, KoOpIUHATEI bubnmnorexka HOK

57 BEPLIMHBI 1apaloJIbl, OCh https://m.edsoo.ru/7f439eb
CUMMETpPHUHU NapadoIIbl 4
[Tapabomna, KOOpAUHATHI bu6nuoreka [IOK

58 BEpILKHBI Tapaboibl, 0Ch https://m.edsoo.ru/7f43a03
CUMMETpPHUHU NTapadoIIbl a
[Tapabona, KoOpaAUHATHI bubmuoreka [JOK

59 BEpILKHBI MTapadoibl, 0Ch https://m.edsoo.ru/7f43ala

CUMMETPUU NapaboJIbl

C




60

[TapaGona, KOOpAUHATEI
BEPIINHBI TapadoIbl, OCh
CUMMETpPHUHU NapadoIIbl

bu6nuoreka [JOK
https://m.edsoo.ru/7f43a31
€

61

[TapaGosna, KOOPAUHATHI
BEpILKHBI Tapaboibl, 0Ch
CUMMETPUU NapaboIIbl

bu6nuoreka [JOK
https://m.edsoo.ru/7f43a52
6

62

[TapaGomna, KOOPAUHATHI
BEpILUHKI Mapaboibl, 0Ch
CUMMETPUU NapaboIIbI

63

I'paduxn pynkumii: y = kx,
y =kx + b, y=k/x, y=x?,

y=vX, y=|x|

64

I'paduxu pynxmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=vx, y=lx|

65

I'paduku Gpynkuuit: y = kx,
y =kx +b, y=k/x, y=x°,
y=VX, y=|x|

66

I'paduku Gpynkuuit: y = kx,
y =kx + b, y=k/x, y=x3,

y=vX, y=|x|

67

I'paduku Gpynkuuit: y = kx,
y =kx + b, y=k/x, y=x3,

y=vx, y=|x|




I'paduku dynaknmii: y = kx,

68 y =kx + b, y=k/x, y=x3,
y=VX, y=|x|
KonTponpHas padbora mo bubmorexa [IOK
69 S — https://m.edsoo.ru/7f43ab8
YHKII 4
[TonsATHE yncIoBOM bubmorexa HOK
70 HOCHETOBATCNLHOCTI https://m.edsoo.ru/7f43e6c¢
1 6
3ananue Eufs OK
[0CJIE10BATEIbHOCTH nosmotexa I
71 PEKYPPEHTHOI (hOpMYIIOfi I https://m.edsoo.ru/7f43ebd
a
dopmynoii n-ro wieHa B
Apudmernueckas u bubmuoreka [JOK
72 reoMeTpuYecKas https://m.edsoo.ru/7f43ed7
pOrpeccuu e
Apudmernueckas u bubnuoreka [JOK
73 reoMeTpuyecKas https://m.edsoo.ru/7f43f3b
HPOrpecCHu 4
@opMyIbI N-TO YIEHa
apumMeTHyecKoil u bubmmoreka [JOK
74 F€OMETPUYECKON https://m.edsoo.ru/7f43£58
IIPOTPECCUM, CYMMBI a
HEPBBIX N YWICHOB
@opMyIbI N-TO YIEHa Eu6 OK
apumMeTHyecKoil u nosmorexa L
75 https://m.edsoo.ru/7f43ef2

reOMETPUYECKOMN
IIPOrPECCUM, CYMMBI

C




IEPBBIX N YICHOB

76

@opMyIbl N-Tro 4jeHa
apupMeTHIECKON 1
reOMETPUYECKOMN
IIPOrPECCUM, CYMMBI
MEPBBIX N WICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f0c
6

77

@opMyIbl N-Tro 4jeHa
apuMeTHIECKOM
reOMETPUYECKOMN
IIPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f43f72
€

78

@opMyIBI N-TO YIECHA
apupMeTUIeCcKon u
r€OMETPUYECKOMN
IIPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f8a
0

79

N3o0pakeHne 4aeHOB
apudMeTUIECKOn 1
F€OMETPUYECKON
IIPOrpeccuil TOUKaMu Ha
KOOpPJMHATHOM IJIOCKOCTH




80

N3o0paxenue 4ieHoOB
apu(MeTHIECKON U
F€OMETPUYECKON
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH

81

JIunelinbi n
HKCIIOHEHIHAJIBHBIN POCT

82

Cro’xHbI€ NPOLIEHTHI

bubnnoreka IIOK
https://m.edsoo.ru/7f43fe0
€

83

CrnoxHbIe IMPOUCHTHBI

bubnnoreka IIOK
https://m.edsoo.ru/7f4401a
6

84

KonTponsHas pabora no
Teme "Hucioswlie
[IOocJIeJ0BaTeIbHOCTH "

bu6nuoreka [IOK
https://m.edsoo.ru/7f4404f
8

85

[ToBTOpenue, o6o0IIeHNE 1
CHCTEeMAaTH3aIus 3HAHUMA.
3anuce, CpaBHEHHE,
JEHUCTBHS C
JIEMCTBUTEIbHBIMU
YHUCJIAMH, YUCIIOBas Mpsimast

86

[ToBTOpenue, 0600MIEeHNE U
cUCTeMaTH3aIlus 3HaHUH.
[IpouenTsl, OTHOLIEHUS,
IPOTIOPIAN




[ToBTOpEHHE, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

87
Oxpyrienue,
npubIIMKEeHNE, OI[eHKa
[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIrs 3HaHHH. bubmuorexa [JOK
88 Pemenne TekcTOBBIX 3a/1a4 https://m.edsoo.ru/7f443b1
apudMeTHICCKUM 2
CIIocoooM
IToBTOpEHME, 0000IIICHUE 1
CHCTEMATHU3alHS 3HAHUH. bubmmoreka [IOK
89 Pemienne TekcTOBBIX 3a/1a4 https://m.edsoo.ru/7f443cd
apuQMeTUIECKUM 4
CII0co00M
[ToBTOpenue, o6obIIeHNE 1
CHCTEMAaTU3alMs 3HAHWUI. bu6nuorexa [IOK
90 Pemenye TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443fe

apupMeTHIeCKUM
crocoooM

a




[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHH.

bu6nmoreka [IOK
[IpeobpaszoBanue
91 https://m.edsoo.ru/7f4441¢
anreOpanvecKux .
BBIPAXKCHHH, TOMYCTUMbBIC -
3HAYCHUS
[ToBTOpEHME, 0000IICHUE 1
CHUCTEMAaTH3aIMs 3HAHUH.
bubmuorexa [JOK
[Ipeobpa3zoBanue
92 https://m.edsoo.ru/7f44436
anreOpanvyecKux 4
BBIPXXCHUH, TOITYCTUMBIC B
3HAYCHMS
[ToBTOpenue, o6o0IIeHNE 1
CHUCTEMaTH3aIus 3HAHHUH.
bubmmoreka [IOK
[TpeoGpa3oBanue
93 https://m.edsoo.ru/7f4446f
anreOpanyecKux )
BBIPAXEHHI, TOMYCTHUMbIE B
3HAYCHHS
[ToBTOpenwme, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHUH.
bu6nuoreka [IOK
[Tpeo6pa3zoBanue
94 https://m.edsoo.ru/7f444a9
anreOpanvecKux

BLIpa)KeHHfI, AOIIYCTUMBIC
3HA4YCHUA

4




[ToBTOpeHue, 0600IICHNE 1

CHUCTeMaTH3aIvs 3HaHHM. bubmuorexa [JOK
95 OyHKIHHU: IOCTPOCHHUE, https://m.edsoo.ru/7f444c5
CBOCTBA U3YUCHHBIX 6
byHKIII
[ToBTOpeHue, 0600IICHNE U
CHCTEeMaTH3aIrs 3HaHHMH. bubmuorexa [JOK
96 DyHKLIHHU: IOCTPOCHHUE, https://m.edsoo.ru/7f444£4
CBOICTBA U3YYEHHBIX 4
byHKIMiI
[ToBTOpenue, 06001IIeHUE U
CHCTEMATHU3alINS 3HAHUH. bubmmoreka [IOK
97 DyHKIHHU: IOCTPOCHHUE, https://m.edsoo.ru/7f44516
CBOICTBA U3yYEHHBIX a
byHKIMMA
[ToBTOpenue, o6obIIeHNE 1
CHCTEMAaTU3alMs 3HAHWUI. bu6nuorexa [IOK
98 DyHKIHHN: IOCTPOCHHUE, https://m.edsoo.ru/7f4452¢

CBOMCTBA N3yYEHHBIX
byHKIMHA

6




99

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.
I'paduueckoe pemenue
YpPaBHEHUH U UX CUCTEM

bu6nmoreka [IOK
https://m.edsoo.ru/7f44551

6

100

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHH.
I'paduueckoe pemenue
YpaBHEHUU U X CUCTEM

101

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaHUU

102

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeMeTHBbIE Pe3yJbTAThl 0CBOCHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
pe3yJbTara oOpa3oBaHus
1 Yucna v BBIYUCIICHUS
1 BolnonHsaTh, coyeTas YCTHblE U IUCbMEHHbIE IPHEMBIL,
apudmeTHyecKre ASUCTBUS C PAllMOHAIBHBIMU YHCIAMU
Haxonuth 3Ha4YeHHMs] YUCIOBBIX BBIPAKEHUN, MPUMEHSTH
- pa3HoOOpa3Hble CIMOCOOBI M MPHUEMBI BBHIYMCICHUS 3HAUYCHUN
JIPOOHBIX  BBIPAKEHWH, COJEp)KalIMX  OOBIKHOBCHHBIE U
JECSATHUYHBIE TPOOH
[lepexonuth OT omHON (opMbl 3amucu uHuced K APYrou
13 (mpeoOpa3oBBIBaTh JCCATUYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSTUUHYIO 1po0Bb)
1.4 CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHATIBHBIE YHUCTIA
1.5 OxpyrisaTs uncna
BEITIONHAT, MPUKUAKY U OIEHKY pe3yjbTaTa BBIYMCICHUH,
1.6 OLICHKY 3HAQYEHUI YHCIIOBBIX BBIPAKEHUN. BBINIONHATE NENCTBUS
CO CTETCHSIMU C HATypaIbHBIMH MOKA3aTEIIMU
L7 [IpuMeHATh TPU3HAKKU JEIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIU
HaTypaJbHBIX YHCET
Pemate npakTUKO-OpPUEHTUPOBAHHBIE 3a/layd, CBSI3aHHBIE C
OTHOIIIEHUEM  BEIUYWH, MPOTOPIHOHATHPHOCTHIO  BEJIMYMH,
1.8 MPOLICHTaMH, UHTEPIPETUPOBATh PE3YIbTaThl PEIICHUS 33]a4 C

YYETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOWCTBaMHU

paccMaTpruBaACMbIX 00BEKTOB




2 AnrebpanuecKue BHIPAKCHUS

)1 Hcnonb30BaTh anredpandyeckyr0 TEPMHUHOJIOTUIO M CUMBOJIHUKY,
NPUMEHSTH €€ B MPOLIECCe OCBOCHHS yUeOHOTO MaTepuaa

55 Haxonuth 3HaueHus OyKBEHHBIX BBIPRKEHHUH IpH 3aJaHHbBIX
3HAYEHMUSIX [IEPEMEHHBIX

53 BeimonHATe peoOpa3oBaHus LEIOr0 BBIPAKEHUS B MHOTOYJICH
IPUBEJCHUEM MOAO0OHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BBINIONHATE  YMHOXKEHHME OJHOWICHA Ha MHOTOWICH U

24 MHOIOWJI€Ha Ha MHOIOWIEH, NPUMEHATh (OpPMYJbl KBajapara
CyMMBI U KBaJpara pasHOCTH
OcylecTBISITh Pa3/I0KEHUE MHOTOUIEHOB Ha MHOMKUTENIU C

) s IIOMOILBIO  BBIHECEHUS 3a CKOOKM OOILero MHOXHTEJS,
IPYNIMPOBKU CIAraeMbIX, IPUMEHEHUs! GOpMYJl COKPALLEHHOTO
YMHOXEHUS
[TpumensTs mnpeoOpa3oBaHHMs MHOTOWIEHOB JUIl  PELICHMS

2.6 pa3IMYHBIX 3aJa4 M3 MaTeMaTHUKH, CMEXHBIX IPEIMETOB, W3
peaIbHOM NPAKTUKU

57 Hcnons3oBark  CBOMCTBA  CTENEHEM C  HaTypaJbHBIMU
noKa3aTessIMM JUIs IpeoOpa30BaHus BbIpaXKEHUN

3 VYpaBHEeHUS 1 HEpaBEHCTBA
Pemate nuHEHBIE YpaBHEHUS ¢ OJHON IEPEMEHHOU, IPUMEHSAA

3.1 IIpaBUJjIa MEPEexoaa OT UCXOJHOTO YPAaBHEHHS K PABHOCWIBHOMY
emy. [IpoBepsATs, ABIAETCA U YUCIIO KOPHEM YPaBHEHHUS

19 [TpumensaTs rpaduyeckre MeTOIbl MPH PEIIEHUH JHHEHHBIX
YpPaBHEHUH U UX CUCTEM

33 [Tonbupars npuMepbl Hap YUCEN, SBISIOLIMXCS pelIeHHEM
JIMHENHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMA
Ctpouth B KOOPJIMHATHOW TIUIOCKOCTH TpapuK JIMHEHHOTO

34 YpaBHEHHMsI C JBYMs II€PEMEHHBIMU; MOJb3YICh TpaduKoM,
MIPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS

3.5 Pemate cucreMbl [BYX JIMHEWHBIX YpPaBHEHMM C JByMs




MEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu

3.6

CocraBisiTh M pemiath JUHEHHOE YypaBHEHUE WIM CHCTEMY
JMHEHWHBIX YPAaBHEHMI IO YCIIOBUIO 3a/1a4d, UHTEPIPETUPOBATH

B COOTBCTCTBHHM C KOHTCKCTOM 3aJa4du HOHy‘lGHHBIfI pe3yiabTaT

Koopaunate! u rpadpuku. @yHKIMn

4.1

N3o0paxath Ha KOOPJAMHATHOU MPAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJWHATaM, JY4H, OTPE3KH,
WHTEPBAJIbl,  3alUCBHIBATH  YWCJIOBBIE  MPOMEXKYTKM  Ha

anreOpandecKoM s3bIKe

4.2

Otmeuath B KOOpI[HHaTHOfI IIJIOCKOCTH TOYKHU IIO 3aJaHHBbIM

KOOpAuHaTaM

4.3

Crpouts rpaduku suHeHHBIX (yHKUUNA. CTpouTh Trpaduk

by y = [X|

4.4

OnuceiBaTh C MOMOLIBIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH
MEXY BEIMYUHAMU: CKOPOCTb, BpEMsA, DPACCTOSAHUE, LICHY,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTh, BpPEMs, O0BEM

paboThI

4.5

Haxoaute 3HaueHHue (1)YHKI_II/II/I 10 3HAYCHUIO €& ApryMcCcHTa

4.6

[TonnmaTp Tpaduueckuii cnocoO MpencTaBIeHUS W aHAIN3a
uHpOpMalNK, U3BJIEKaTh U UHTEPIPETUPOBATH UH(OPMALIHIO U3

rpauKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEMN

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble IpeMeTHbIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTEJILHOM MPOrPAMMBbI OCHOBHOI'0 00111er0
o0pa3zoBaHus

1

Yucna 1 BEIUUCIIEHUS

1.1

Hcnons3oBaTh HadalbHBIC NpeACTaBJICHUSA O MHOXKCECTBC
)IGfICTBI/ITGJ'II;HBIX Huceil i CpaBHCHUA, OKPYIJICHUA U
BBI‘-II/ICJ'ICHI/II‘/JI, I/I306pa)ICaTB HeﬁCTBHTCHBHBIC YyHucijia TOYKaMH1 Ha

KOOPJIMHATHOW MPSIMOM




1.2

[IpumeHsTh MOHATHE apUPMETHUECKOrO KBaJAPAaTHOTO KOPHS,
HaXOJUTh KBAJPAaTHBIC KOPHU, UCIIONB3Ys TPH HEOOXOAMMOCTH
KaJIbKYJISITOP,  BBIIOJHATH [PEOOpa3oBaHMsl  BBIPAXKEHUH,

coJlepaKallMX KBaJpAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcrnonp30BaTh 3anucH OOMBIIMX U MAJbIX YHMCEI C IIOMOIIBIO

JeCATUYHBIX Apo0eil u creneHei yncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

HpI/IMeHSITB IHNOHATHUC CTCIICHHU C LCJIBIM II0Ka3aTcJIiEM,
BBIIIOJIHATD Hp606pa3OBaHI/IH BBIpa)KGHPIﬁ, coacpKammx

CTCIICHHU C LICJIBIM IIOKa3aTCJICEM

22

BEIMONMHATE TOXIECTBEHHBIE NMPEOOPA30BAHUS PAITMOHATBHBIX
BBIPQKEHUI Ha OCHOBE IIPAaBWJI JEHCTBUI HaJ MHOTOWICHAMU

1 anre0panvdecKuMu ApOOsIMH

23

PacknanbiBaThe KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

24

[IpumensTh mnpeoOpa3oBaHHUs BBIPAKECHUN ISl pEIICHUS
Pa3IMYHBIX 33Ja4 W3 MATEMAaTUKH, CMEXHBIX IPEIMETOB, U3

peanbHON NPAKTUKH

ypaBHeHI/ISI H HCPABCHCTBA

3.1

Pemarn HHHeﬁHBIe, KBaAPATHBIC YPABHCHHUA U PpAllUOHAJILHBIC
YpaBHCHUA, CBOAAIHNUECA K HUM, CUCTCMbI ABYX ypaBHeHI/II\/JI C

ABYMA ICPEMCHHBIMHA

32

IIpoBoauTh IIpOCTEHIINE UCCIECAOBAHUS YPABHEHUM U CHUCTEM
YpaBHEHMUH, B TOM 4YHCII€ C HNPUMEHEHHEM TrpapuuecKux
MPEJCTaBICHUN (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WU
CUCTEMA YPaBHEHUW PELIEHHUs, €CIIH HMEET, TO CKOJbKO, U

npoyee)

33

IlepexoauTbs OT ClOBEeCHOH (OPMYIUPOBKM 3agaud K €€
areOpandecKoi MOJENN ¢ IOMOIIBIO COCTABJICHUSI YPABHEHHUS
WM CUCTEMBl YPaBHEHUH, MHTEPIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4¥ MOJIy4EHHBIA Pe3ybTaT




34

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB IJII CPABHEHUS,
OLICHKH, pelIaTh JIMHEWHbIC HEPABEHCTBA C OJTHOM IIEPEMEHHOMN
U HUX CHUCTEMbl, JaBaThb TIpaUUECKyl0 HJUIIOCTPALIUIO

MHOKECTBa pemeHHﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[ToHnMaTh ¥ UCIIOIB30BaTh (PYHKIMOHAIBHBIE TOHATUS U A3bIK
(TepMUHBI, CHUMBOJMYECKHE O00O03HA4YEHMsI), OIpPENECIATh
3HayeHue (QYHKIMM [0 3HAYEHUIO apryMeHTa, OIpelelsiTh

cBoiicTBa PpyHKIMH 110 €€ Tpaduky

4.2

Crtpouts rpaduku IeMEHTAapHBIX QYHKIUH BHIA:
y =k/x

y = ki/x, y =x?, y = x?, y = [X|, OIUChIBaTh CBOWCTBA YHCIOBOU
¢bynkumu 1o e€ rpaduky

9 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yabTATHI 0CBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
0011ero oopa3oBaHus

Yucia U BEIUHCIIEHUS

1.1

CpaBHI/IBaTL u YIIopsAA049rBaTh palluOHAJIBHBIC u

HppaluOHAJILHBIC YUCIIa

1.2

BrinonsaTe apH(bMeTquCKHe JEHUCTBUSA C palOHAJIbHBIMU
qucjiaMu, cCo4deTast YCTHBIC U IIMCBMCHHBLIC HpI/IéMH,

BBITIOJIHATH BBIYMUCIICHUA C HPPAIHOHAIIBHBIMU YHUCJIaMU

1.3

HaXOI[I/ITI) 3HAYCHHSI CTCICHEH C OCJIBIMHA ITOKa3aTCiIAIMU U

KOpHeﬁ, BBIYHUCIIATH 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

Oprl"J'IfITB HeﬁCTBHTeHBHBIe 4ucia, BBIINOJHATb NPUKUIKY

pe3yiabTara BBI‘IHCJ'IﬂHPIfI, OIICHKY YHCJIOBBIX BBIpa)I(eHHfI

YpaBHEHHS 1 HEPABEHCTBA




2.1

Pemarp nuHeliHble M KBaJpaTHBIE ypaBHEHUS, YPaBHEHUS,
CBOJAIIMECS K HUM, IPOCTEHIIME APOOHO-palMOHAIbHbIC

ypaBHEHUS

2.2

Pemiate cuctembl JBYX JIMHEHHBIX YpPaBHEHUM C JBYMS
MEPEeMEHHBIMH U CUCTEMBl JABYX YypaBHEHHiIl, B KOTOPBIX

OJHO YPAaBHEHUE HE SIBISCTCS JIMHEHHBIM

2.3

Pemrate TexcTOBEIC 3aJa4un aﬂre6pa1/1quKI/IM crmocodboMm ¢
IMOMOIIIBIO COCTABJICHUS YPAaBHCHUA WM CHUCTCMbI [IBYX

YPaBHEHUH C ABYMS IIEPEMEHHBIMU

24

[IpoBoauTh mpOCTENMIINE HCCIENOBAHUSA YPAaBHEHHUU U
CHCTEM YpaBHEHHI, B TOM 4YHCIE€ C MPUMEHEHUEM
rpaduyecKkux MpeJCTaBlIeHUN (HampuMep, YCTaHaBJIUBATh,
MMEET JM ypaBHEHUE WJIM CUCTEMa ypaBHEHUH pEILEHUS,

€CJIM UMEET, TO CKOJIBKO)

2.5

PewaTe nuHeliHbIe HEPaBEHCTBA, KBAPATHbIC HEPABEHCTBA,
n300pakaTh PEIICHHE HEPaBEHCTB HA YHUCJIOBOM MPSIMOM,

3alUCbIBaTh PCIICHHUEC C TOMOIIBIO CUMBOJIOB

2.6

Pemiate  cuCTEMBI  JTMHEWHBIX HEPABEHCTB, CHCTEMBI
HEPABEHCTB, BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO,
n300paxaTh peIIeHHe CUCTEeMbl HEPAaBEHCTB HA YHCIIOBOM

HpHMOﬁ, 3aIMUCBIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PEIICHUM PA3JIMYHBIX 3a/1a4

OyHKIMHU

3.1

Pacnio3naBate (QyHKIMM H3yueHHBIX BHAOB. [lokas3piBaTh
CXEMAaTUYECKH PACTIOJIOKEHUE HAa KOOPAWHATHOW TUIOCKOCTH
rpajpuxoB  ¢yHkumit Buma: y=kx, y=kx+b, y=k/x,
y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUN KOI(PPHUIIHEHTOB,

OIHCHIBATH CBOMCTBA (DYHKITHIA




32

[TokasbIBaTh CXEMaTU4YECKU pacmnooKeHue Ha
KOOPJMHATHOMN TIOCKOCTH IrpadukoB GyHKIMHA BUga y = VX,

y = [X| 1 onmMChIBaTh CBOMCTBA () YHKIIUMA

33

Crpoutp u  u300pakaTh  CXEMaTU4YeCcKd  Ipaduku
KBaJIpaTUYHBIX byHKIUH, OIHCHIBATh CBOIiCTBa

KBaJPaTUYHBIX QYHKIUH 110 UX rpadukam

34

Pacno3naBate KkBaApaTHuHyr0 (QyHKIHIO 10 (dopmye,
NPUBOAUTH MIPUMEPHI KBAIPATUYHBIX (PYHKIUI U3 pearbHOU

KHU3HH, (PU3UKH, TEOMETPUHN

Apudmernueckasi U reOMeTpUUECKas IPOrpeccun

4.1

PacnosHaBaTh  apuMETHUECKYI0 W  T'€OMETPUYECKYIO

IPOTPECCHU MPH PA3HBIX CIOCO0AX 3alaHHs

4.2

BBINOMHATE BBIUKCICHHS C HUCIONB30BaHHEM (POPMYI 71-TO
yjieHa apuQMETHUYECKOl M TEeOMETPUUYECKOM MpOrpecCuid,

CYMMBI ICPBLIX N YJICHOB

4.3

I/I306pa)l(aTB YICHBI IIOCICOAOBATCIIBHOCTHM TOYKaMM Ha

KOOPAMHATHOM IIOCKOCTH

4.4

Pematp 3ajauu, CBSI3aHHbIE c YHCIOBBIMU
II0CJIEI0BATENBHOCTAMHU, B TOM YHCJE 337a4d U3 pealbHOU
JKU3HH (C UCHOJB30BaHUEM KAJIbKYJIATOpa, LU(POBBIX

TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEX0]l OT OJIHOU

1 dopmbl 3amucu npobeir k npyroil. [loHsTHe pannMOHAIBHOTO
quciIa, 3alUCh, CPaBHEHME, YIOPSAAOYMBAHUE PALMOHAIBHBIX
qrces

. Apudmerndeckue JEHCTBUS C PALMOHAIBHBIMU  YHUCIAMH.
Pemenue 3aay u3 peanbHOM NMPAKTUKX HA YaCTH, HA JPOOH
CreneHp ¢ HaTypaJbHBIM  IIOKa3aTeJIEM:  OIpPEAEICHHUE,

1.3 npeoOpa3oBaHKMe BBIPAXKCHUII HA OCHOBE OIPEACIICHHUS, 3alKCh
OOJBIINX YKCEN
[TponieHTHl, 3amUCh MPOLEHTOB B BHUJE IpoOM U ApoOU B BUIE

1.4 IIPOLICHTOB. TpU OCHOBHBIE 33/1a4l Ha MPOLIEHTHI, pELICHUE 3a]1a4
U3 PEAIbHOM NPaKTUKU

Ls IIpumeHeHHEe  NPU3HAKOB  ACIMMOCTH,  pa3JOKEHUE  Ha
MHO’KUTEIH HaTypaJIbHBIX YUCEIl

L6 PeanbHble 3aBUCHMOCTH, B TOM 4HCIe MpsAMas U oOpaTHas
IIPONOPLUOHAIIBHOCTH

2 AnrebpanuecKue BbIpaXKEHUS

51 IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C IEPEMEHHOM.
JlonycTrMble 3HaY€HUS TEPEMEHHBIX

59 [IpencraBieHne 3aBUCMMOCTH MEXJIy BEJIUYMHAMU B BHJE
¢dopmynbl. Berancnenus no popmynam

53 [IpeoOpa3oBanue OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO
paBHBIE BBIPAXKECHUS

24 CBolicTBa CTENIEHU C HATYPaAJIbHBIM [10Ka3aTEIEM




Opnouwsenbl 1 MHorowieHel. CteneHp MHorouicHa. CrosKeHUe,

2.5
BBIUUTAHUE, YMHOKEHUE MHOTOYJIEHOB
@opMysbl COKPALEHHOTO YMHOXKEHUS: KBaJapaT CyMMbl U
2.6 KBaJpaT pasHocTU. PopMyna pa3HOCTH KBaapaToB. PaznoxeHue
MHOT'OYJIEHOB Ha MHOYKUTEIIN
3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, MpaBwia HpeoOpa3oBaHUs
YpaBHEHUS, PABHOCUJIBLHOCTh YpaBHEHUI
19 JIuneliHOE ypaBHEHUE C OJHOW IIEPEMEHHOM, YMCIO KOpHEH
JMHEWHOTO ypaBHEHHUS, pelIeHUE IMHEHHbBIX ypaBHEHUN
13 CocraBneHue ypaBHEHUH 10 YCJIOBHIO 3adauu. Pemienue
TEKCTOBBIX 3a71ay C NOMOILbIO YpaBHEHU
3.4 JluneliHoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JMHEHWHBIX ypaBHEHUH C JBYMs IE€PEMEHHBIMU.
3.5 Pemenue cucrem ypaBHEHU# crioco6oM nojctaHoBkH. [Tpumepsl
pelLIeHHs TEKCTOBBIX 3a/1a4 ¢ OMOILBIO CUCTEM YpaBHEHUH
4 Koopaunats! u rpaduku. OyHKmum
4.1 Koopannara To4ky Ha npsiMoi
42 YucnoBble NpOMEXKYTKU. PaccrosHue Mexay ABYMsl TOUKAMH
KOOPJMHATHOU IIPSAMOI
43 [TpsimoyronbHas cuctema koopauHatr, ocu Ox u Oy. Abcuucca u
OpAMHaTa TOYKH Ha KOOPAMHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3ai1aHHbIX Qopmynamu. YteHue rpadukoB
pEaIbHBIX 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa pyHKIMH
4.6 Jluneitnas @pynkuus, e€ rpaguk. I'papuk dpyHKum y = [X|
4 ['paduyeckoe pemieHHe JTUHEHHBIX YpaBHEHMH M CHCTEM
7

JIMHEUHBIX YPaBHEHUN

8 KUIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Yucna v BBIYUCICHUS
11 KBanpatHsiii kopenb u3 uucna. [lonsTie 00 MppannoHAIHLHOM
yucie. JlecaTuuHble TpUOIMKEHUS UPPALMOHAIBHBIX YHCEl
CpoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOpHEH © HX
1.2 IPUMEHEHHEe K NpeoOpa3oBaHUIO YMCIOBBIX BBIPQKEHUH U
BBIYMCIICHUSM. [eliCTBUTEIIbHBIC YK CIIA
13 Crenenp c nenslM nokazatesneM U €€ cBoiictBa. CraHjapTHas
3aIlACh YHCiIa
2 Anrebpanyeckue BbIpaXKeHUs
51 KBaznpaTHblil TpEXUIIEH, pa3I0KEHNUE KBAAPAaTHOIO TPEXWIECHA Ha
MHOKUTENH
55 Anrebpanueckas 1po06b. OCHOBHOE CBOWCTBO anreOpamyecKon
Ipodu
53 CrnoxeHue, BbIYMTaHUE, YMHOXKEHUE, JIEIEHUE alreOpandeckux
npobeit
24 PanyonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHHUSI ¥ HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyiaa KOpHEH KBaapaTHOIO
ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHeHNH, CBOIAIIMXCA K TMHEMHBIM M KBaJPaTHBIM
33 [Tpocreiimune ApoOHO-pallnOHAIbHBIE YPaBHEHUS
I'papuueckas HMHTEpIpeTanus YpaBHEHUH c JIBYMsI
34 NIEPEMEHHBIMM M CUCTEM JIMHEHHBIX YPAaBHEHMM C JABYMs
nepeMeHHbIMH. [lpuMepsl pelieHuss CHUCTEM  HEIMHEWHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
3.5 Pemennie TekCTOBBIX 3ajau aNredpandeckium crnocoOom
3.6 YuciioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0O1HOM ITEPEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
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JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOU

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 OyHKIMHT
i1 [Tonstue ¢yukuu. OOMacTb omnpeAeNneHUuss U MHOMXKECTBO
3HaueHni QyHkiuu. CriocoObl 3a1anust PyHKITUH
4.2 I'paduk dyakmuu. UreHue cBOMCTB GyHKIMH 110 €€ TpaduKy
43 [Tpumeps! rpadpukoB GyHKIMIA, OTPAKAIOIINUX pealbHbIE
MPOLIECChHI
44 OyHKINH, OIHCHIBAIOIIHE MPSMYIO u o0OpaTHy0
MPOIMOPLUOHANIEHBIE 3aBUCUMOCTH, UX TpaduKu
4.5 @yHkuuu y =x? y = x?
4.6 Oyukmuu y = [x, y = |x|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHIA
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna 1 BBIYUCIICHUS
. ParmonanbHble  4YMcia,  UppalMOHAIBHBIE  YWCNA, KOHEUHBbIE U
OeCKOHEUHBIE IECTUYHBIE IpooU
MHOXeCTBO JIEUCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE YHCIA Kak
15 OeCKOHEYHBIE JeCATUYHBIC IpoOu. B3anMHO 0/IHO3HAYHOE COOTBETCTBUE
MEX1y MHOKECTBOM JICHCTBUTENBHBIX YHCEN U KOOPAMHATHOMN MPSIMOM.
CpaBHeHHE NIEUCTBUTEIBHBIX YHCEIT
1.3 ApudmeTrnueckue JeCTBUS ¢ JEHCTBUTENFHBIMH YHCIIAMHU
N3mepenusi, mpuOImKkeHus, oleHKU. Pa3mepbl 00BEKTOB OKPYKAIOIIETO
14 MHUpa, JUTUTEIILHOCTD MPOIECCOB B OKpYyXxatomeM mupe. [Ipubnnxénnoe

3HAYCHUEC BCIHWYMHBI, TOYHOCTbH HpI/I6J'II/I)KCHI/I$I. OprrJIeHI/Ie qUCCII.

[Ipukuaka u OLeHKa pe3yabTaTOB BEIYMCICHUN

YpaBHEHHUs 1 HEpABEHCTBA




2.1

YpaBHEHHUs C OJHON IEPEMEHHOU

2.2 JIuneitHoe ypaBHeHue. PelieHue ypaBHeHH, CBOIAIMXCA K JTMHEHHBIM

53 KBagparnoe ypaBHenue. Pemenue ypaBHEHMH, CBOJALIUXCS K
' KBaJPaTHBIM

54 bukBanpatHoe ypaBHenue. [Ipumepsl pelieHUs ypaBHEHUN TpPEThed U
' YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKHUTEIHN

2.5 Pemenue npoOHO-paliMOHaIBHBIX YPaBHEHUIH

2.6 Cucremsbl ypaBHEHUI

2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk

2.8 Pemenue cuctem IByX TUHEHHBIX YPaBHEHUI C ABYMS MTEPEMEHHBIMU

, 0 Pemenne cucrem AByX ypaBHEHUH, OJHO W3 KOTOPBIX IUHEIHOE, a
' Ipyroe — BTOPOH CTENEHU

510 I'paduueckass WHTEpHIpeTanmusi CHCTEMBI YpPaBHEHHUH C  JBYMS
. MIepEeMEHHBIMU

2.11 Pemenue TeKCTOBBIX 3329 alNreOpandecKuM crocooom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Penienue muHEMHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN

2.14 Pemenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBanpaTHble HEpaBEHCTBa

516 I'paduueckas mHTepnpeTalyss HEpaBEHCTB M CHCTEM HEPaBEHCTB C
' JBYMSI TIEPEMEHHBIMHU
3 OyHKIMH

31 KBanpatnunas @ynkums, e€ rpapuxk u cBoictBa. [lapabona,
' KOOpJIUHATHI BEPIIMHBI IapadoIibl, OCh CHMMETPHH MapadoIbl

3.2 I'paduku pynkuumit y=kx, y=kx+b u ux cBoiicrBa

33 I'paduku Qynkiuit y=k/x, y = x° 1 uX cBOCTBa

34 I'paduku QyHKIMIT , 1 UX CBOICTBA
4 Yucnosle NOCIET0BATENBHOCTH




OmpeneneHne W CHoOCOOBI 3aJaHUs YUCIOBBIX ITOCIIEIOBATEIBLHOCTEH.

4.1 3amaHue MOCIIe0BATEIbHOCTH PEKYPPEHTHOU (GopMynoil u Gopmynoit
n-Tro 4JeHa

42 Apudmernuaeckas nporpeccust. OpMyIibl n-ro 4jeHa apuhMeTHIECKON
IIPOrPECCUU, CyMMBI NIEPBBIX 71 YIECHOB

43 I'eomerpuueckas nporpeccusi. GopMyibl n-ro 4wieHa reoMeTpUyecKon
IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB
N300pakenne 1wieHOB apu(PMETHIECKON U T€OMETPHUECKON TPOTpeccuit

4.4 TOYKaAMU Ha KOOPJMHATHOMN IJIOCKOCTH. JInHeHHbBIN u
SKCIIOHECHIIMAJIBHBIN POCT

4.5 CJ105KHbI€ TTPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox npoBepsiemoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMbI
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

Ymenue OIIEPUPOBATH MOHATHUSIMHU: MHOX€ECTBO,
IOJIMHOKECTBO, OMEpallMyd HaJ, MHOXECTBAMH; yMCHHE
ONEepHPOBATh MOHATUAMHU: Tpad, CBA3HBIA Tpad, AEpeBo,
UKJI, [PUMEHATh HUX TPH pPEUICHUH 33/a4; yMCHHE
UCIIONIB30BaTh TPauuecKoe MpPEeACTaBICHUE MHOXKECTB IS
OIMCAHUsS PEaNIbHBIX NPOLECCOB M SBJICHUH, NPU PEIICHUN

3aJa4 U3 IpYrux y4yeOHbIX PEAMETOB

YMmenune ONCprUpOBaTh MOHATHAMU: ONPCACICHUC, aKCHOMaA,
TeOpEMa, NOKa3aTCIIbCTBO; YMCHUC PACIIO3HABaTh MCTUHHBIC
U JIOKHBIC  BbICKA3bIBaHHWA, MNPUBOAWUTL [MPUMCPBI U
KOHTPIIPUMEPLI, CTPOUTHb BbICKA3bIBAHHA W OTPHULAHHA

BBICKA3bIBAHUU

YMeHue onepupoBaTh IOHATHUSAMHU: HAaTypalbHOE YHUCIIO,
IPOCTOE U COCTABHOE 4YHCIO, JAEIMMOCTb HATypaJbHBIX
qucesl, IPU3HAKU JEIUMOCTH, LIEJI0€ YNCIO0, MOAYNIb YHCIA,
OOBIKHOBEHHasi 1poOb W JAecsSTU4YHas ApoOb, CTaHAAPTHBIN
BHJ| YHCJA, PAllMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@mMeTnuecKuil KBaJpaTHbI KOPEHb; YMEHUE BBIIOJIHAThH
JEHCTBUS C YMCIIAMHU, CPAaBHUBATh U YNOPSJOUYMBATH YUCIIA,
MPEJICTaBIATh YUClIa Ha KOOPJUHATHON NPSMOM, OKPYIJISATh
4uCcila; YMEHHUE JeNaTh NPUKUIKY U OLEHKY pe3ysbrara

BBIYHUCIIEHUN




YMeHue onepupoBaTh IMOHATUSAMHU: CTENEHb C  LEJIBIM
nokaszarenaeM, apu(MeTHUYeCKUd  KBaJIpaTHBIA  KOPEHB,
MHOIO4JIeH, ajaredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO
C KOpHEM HaTypajbHOW CTETEHU OOJIbIIE €MHUIBI, YMEHUE
BBINOJIHATH PACcUYETHI 110 (opMysaM, peoOpa3oBaHUs LEINbIX,
IpOOHO-pallMOHANIBHBIX ~ BBIPAKEHUH W BBIPAXKEGHUH ¢
KOPHSIMM, Pa3JIOKEHUE MHOTOYJICHA HA MHOXHUTEIH, B TOM
YHCIe C MCIONb30BaHMEM (POPMYN PAa3HOCTH KBaJpPaTOB M

KBaJipaTa CyMMBbI U PAa3HOCTHU

YMeHue ornepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO,
YpaBHEHUE C OJHOM IEPEMEHHOM, YHMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C NEPEMEHHOI; yMEHUE peulaTh JUHEWHBIE U
KBaJpaTHbIE YpaBHEHUsI, TPOOHO-palMOHATIBHBIC YPaBHEHUS
C OJTHOW IIEPEMEHHOM, CUCTEMBI JABYX JIUHEUHBIX YPAaBHEHUN,
JIMHEMHBIE HEPABEHCTBA M HMX CHUCTEMbI, KBaJpaTHbIE U
JIPOOHO-pAlIMOHATILHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM,
B TOM YHUCJIE NP PEUIEHUH 3a7ad U3 APYTrUX MPEAMETOB U
MPaKTUYECKUX 3a/1ay; YMEHUE UCIO0JIb30BaTh KOOPJAUHATHYIO
OpSIMYyI0O M KOOPJAMHATHYIO TIJIOCKOCTh JUISl HU300pakKeHUS

pelieHuit ypaBHEHU I, HEPAaBEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATHUAMHU: (QYHKIUS, Tpaduk
GyHKIMHM, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKM BO3pacTaHus, YyObIBaHMsA, HauOoJblIee U
HauMEHbIlIee 3HAYeHUs (QYHKIUH; YMEHUE OINEepHUpOBaTh
HNOHATHAMM: IpsiMas  IPONOPLUUOHAIBHOCTb, JIMHEHHAs
byHKIMS, KBaJpaTH4YHas byHKIMS, oOpartHas
IPONOPIHMOHATBHOCTh, Mapabosia, rumepOosia; yMeHHE
CTpouTh Tpaduku (QYHKUMHA, HCHOJB30BaTh IpadUKH s
ONpEJCIICHUs] CBOMCTB IPOLECCOB M 3aBUCUMOCTEH, s
pelieHus 3a1a4 u3 ApYyrux y4eOHbIX IPEeIMETOB U pealbHOU
KU3HHU; YMEHUE BhIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEXITY

BEJIIMYNHaAMU




YMeHue onepupoBaTh MOHITUAMM: I1OCJIEN0BATEIbHOCTD,
apudMeTHyecKass U reoMeTpudecKas MpOrpecCUu; yMEHUe
UCTIOJIB30BaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYITBI
CYMMBI U OOIIETO YjeHa MPH PEUICHWHU 3ajad, B TOM YHCIIe

3aJ1a4 U3 IpYrux y4yeOHbIX MPEAMETOB U peaabHON KU3HU

VYMeHue pemarb 3a7ayd pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
IPOIICHTHI, I0JIM U YaCTH, JBHKEHHE, padoTy, IIeHy TOBapoOB
U CTOMMOCTb IOKYIIOK U YCIIYT, HaJOTH, 3a/laui U3 001acTu
yIpaBJICHUS! JTUYHBIMA M CEMEHHBIMU (PMHAHCAMH); YMECHHE
COCTAB/IATh  BBIPAXKEHUSA, YpPAaBHEHMs, HEpPaBEHCTBA U
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEAOBATH IIOJY4CHHOE
pellleHHe M OLIEHUBATh IPABJONOJO00HOCTh IOJYYEHHbBIX

pe3yJbTaToOB

YMeHne onepupoBaTh MOHATUSAMH: (QHUTypa, TOYKa, OTPE3OK,
npsimasi, JIyd, JIOMaHasl, yroijl, MHOrOyrojbHUK, TPEYTOJIbHUK,
pPaBHOOEIPEHHBIA M  PABHOCTOPOHHHMN  TPEYTOJBHUKH,
IOPSMOYTOJIbHBIM TPEYroJIbHUK, MenuaHa, OHcceKTpuca u
BBICOTA TPEYI'OJIbHUKA, YETBIPEXYTOJIBHUK, ITAPAIUIEIOTPaMM,
poMO, MpPSIMOYroOJbHMK, KBajapaT, Tpamelus; OKPYKHOCTb,
Kpyr, KacareiabHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
durypamu; ymMeHue pemiath 3ajadyd, B TOM 4YHCIE U3
IIOBCEJTHEBHOM JKM3HM, HAa HAXOXICHUE T'€OMETPUYECKHUX
BEIMYMH C TPUMEHEHUEM H3yYEHHBIX CBOICTB Quryp u

(bakToB

10

YMeHue onepupoBaTh MOHSTUSIMHU: PABEHCTBO (QUIYp,
PaBEHCTBO TPEYTOJIbHUKOB; napaieibHOCTh u
NEPIECHAUKYIISIPHOCTD IPSAMBIX, YrOJd MEXIY IPSAMBIMY,
NEepIEHINKYIIAp, HAKIOHHAsA, IMpOeKuus, noaodue ¢uryp,
HOI[O6HI)I€ TPEYIrOJIbHUKH, CUMMETPUA OTHOCUTCIIBHO TOYKH
U TIPSIMOIi; YMEHUE pacro3HaBaTh PaBEHCTBO, CHMMETPHUIO U
nonobue ¢uryp, napamielbHOCTh U MEPIEeHIUKYISIPHOCTh

MMPAMBIX B OKPYKArOIICM MHUPEC
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VYMeHue onepupoBaTh NOHATHAMMU: AJIMHA, PACCTOSIHUE, YTOJ
(BeMMYMHA yIJla, CUHYC M KOCHMHYC yIJla TPEYroJIbHUKA),
IUIOINAb, YMEHHE OLEHHBAaTh pa3Mepbl IMPEAMETOB MU
OOBEKTOB B OKpYXKAalOIIEM MHpPE; YMEHHE [PUMEHSATh
(bopMyIbl IepUMeTpa U IJIOLAd MHOTOYTOJIbHUKOB, JJTMHbI
OKPY)KHOCTH M IUIOLIaIM Kpyra, o0beMa MpPSMOYTOJBHOTO
napajiesienunea; yMeH’ue IpUMEHATh NIPU3HAKK PaBeHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMmy Iludaropa, TpUroHoMeTpuuecKue COOTHOLICHUS

JUIA BBIYUCJIICHUSA OJIMH, paCCTOHHHﬁ, Hnomaﬂeﬁ

12

Ymenune n3o0paxxkaTh IUIOCKHE (UTYpBl M MX KOMOWHAIUH,
IPOCTPAaHCTBEHHbIE (QUIYyphl OT pPYKH, C TOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 10

TEKCTOBOMY HJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHue OIICpHUPOBATH IMOHATHAMU: IIPAMOYIOJibHAsE CUCTECMaA
KOOpAUHAT, KOOPpAHWHATBI TOYKH, BCKTOpP, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPA Ha YHUCJIO, CKAJLIPHOC IIPOU3BCIACHHUC
BCKTOPOB, YMCHHC HCIIOJIb30BATh BCKTOPbBI MU KOOPAWHATHLI
A IPCACTABIICHUS JAaHHBIX W PCIICHUA 3a1a4, B TOM YHCJIC

U3 IPyruX y4eOHBIX IPEAMETOB U peaIbHOM KU3HU

14

YMeHue  onepupoBaTh  IMOHATHUSMHU:  CTOJIOMKOBBIE U
KpYyroBbI€ IMarpaMMbl, TaOJIULbI, CpegHee apupMeTHIECKOE,
Me/nuaHa, HauOoJplllee M HAWUMEHbIIee 3HAuYeHUs, pa3Mmax
YHUCIIOBOTO HAbOpa; yMEHUE U3BJIEKaTh, MHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh  MHGOpPMAIMIO,  IPEJICTaBICHHYI0 B
TabMIax W Ha JuarpaMmax, OTpaKalolllyl0 CBOMCTBa U
XapaKTEPUCTUKU pPEalbHBIX MPOLECCOB U SIBICHUI; yMEHUE

pacno3HaBaTb U3MCHUYMUBBIC BECJIMYHNHBI B OKPYKArOIIEM MHUPEC
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YMeHue omnepupoBaTh IMOHATUSIMU: CIyYaWHBIA  OMBIT
(cmyualiHBIIi ~ OKCHEPUMEHT),  JJEMEHTApHOE  COOBITHE
(37IeMEHTapHBIM  HMCXO/d) CIIY4allHOTO OIbITa, CIydaiiHOe
cOoOBITHE, BEPOSATHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOATHOCTH  CIy4yalHBIX  COOBITM B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSMH; yMEHUE
pelath 3aJa4d METOJIOM OPraHM30BaHHOTO mepedopa U ¢
MCIIOJIb30BAaHUEM TIPAaBWJIA YMHOXEHHUS, YMEHHE OIICHUBATH
BEPOATHOCTH PEANIbHBIX COOBITHI U SBJICHUH, TOHUMATh POJIb
MPAKTUYECKH JTOCTOBEPHBIX M MAaJOBEPOSITHBIX COOBITHH B
OKpYXKarollleM MHUpE U B >KM3HHU; 3HAKOMCTBO C IOHSTHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX

YHUCCJI U €TI0 POJIbIO B MACCOBLIX SABJICHHUAX

16

YMeHue BbIOMpPATh MNOAXOASIIMNA HM3YYEHHBIA METOJ s
pelieHusl 3aJa4y, MPUBOJIUTH MPUMEPHl MaTEMaTUYECKHX
3aKOHOMEPHOCTEH B TIPUPOJE M IKM3HU, pPACIO3HABaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B MCKYCCTBE, OMHUCHIBATH
OTJICIIbHBIC BBIAIOLIUECS PE3YNbTAThI, MOJTYYCHHBIE B XOJ€
pa3BUTHUS MAaTEMATHKU KaK HAyKH, MPUBOJUTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITHH U WX aBTOPOB B OTCUECTBEHHOU

Y BCEMHPHOM UCTOpUHU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 Uucna v BBIYUCIEHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, IPOLIEHTHI, OECKOHEUHbIE
1.2
nepuoandeckue Apoou
Pammonanbueie yncna. ApudmMernueckue onepanuu ¢ parroHaIbHBIMU
1.3
4KClIaMu
JleiicTBUTEBHBIE quca. Apudmernueckue onepanuu c
1.4
JEHUCTBUTEIBbHBIMY YU CIIaAMU
[IpubnmxEHHbIC BBIYMCICHUS, NPABWIA OKPYTJCHHS, NPUKHIKA U
1.5
OLICHKA pe3yJIbTaTa BIYUCIICHUN
2 AnrebpanyecKkue BoIpaKEHUS
2.1 BykBeHHbIE BBIpaKEHMSI (BBIPAYKEHUS C IEPEMEHHBIMHU)
Crenenp ¢ nenbiM  nokaszareneMm. CreneHp ¢ palMOHAIBHBIM
22
nokasaresaeM. CBOWCTBA CTENEHU
2.3 MHorousneHsl
24 Anrebpanueckas 1poOb
Apudpmernueckuii KopeHb HaTypalbHON cTeneHu. [JlectBus c
2.5
apu(pMeTHYECKUMH KOPHIMHU HATypaJIbHOM CTETIeHU
3 VYpaBHeHMS U HEPABEHCTBA
Lensle 1 1poGHO-panioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH
3.1
ypaBHEHUH
Hensle u  npoOHO-palMoHanbHble  HepaBeHcTBA. CucCTeMBl U
32
COBOKYITHOCTH HEPABEHCTB
3.3 Perrenue TeKCTOBBIX 3a1a4




YucaoBwie IOCIC10BAaTCIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUSI TOCIIEIOBATEILHOCTEN
42 Apudmernueckas U reoMmerpuueckas nporpeccuu. opmysa CIOKHBIX
. MIPOLIEHTOB
5 OyHKIMH
Oyuknmst, crnocodbl 3amanus Qynknuu. ['paduk Qyaknun. O6nacth
onpejeNieHuss W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hynu dyHkum.
5.1. [IpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTHU
¢bynkuuu. MakcuMymbl W MUHUMYMBI  (yHKIuu. HauOonbinee u
HaMMEHbIIIee 3HaYCHNE (QYHKIIUN Ha TIPOMEKYTKE
6 Koopaunatel Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyroiabHIUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpudecKix BEJINYMH
7.6 BexTops! Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3nanue, nepepaborannoe MakaperueB FO.H., Munaiok H.I'., Hemkos K.1. u
np.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

* Maremartuka. Anrebpa: 8-i kiacc: 60a30BbIl ypOBEHB: yUeOHUK; 16-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; nox penakmueit TenskoBckoro C.A. AKIIMOHEPHOE OOIIECTBO
«3narenbctBo «IIpocBemienue»

» Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakiueit Tensikopckoro C.A. AKIIMOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1) Anrebpa. COOpHUK MPUMEPHBIX pabouux mporpaMm. 7-9 kiaccel (Ha caiite
m3aarenbcTBa) Coct. Bypmuctpona T.A.

2) Anre6pa. MeToanueckue pekoMmeHaanuu. 7, 8, 9 kiacc (Ha caiite
n3aatenbcrBa) Munmarok H.I'., IllneixkoBa 1.C.

3) Ypoxku anre6psl. Knura s yaurens. 7, 8, 9 knacc. XKoxos B.I.,



Kpaitnesa JI.b.

4) Anre6pa. Tematnueckue Tectol. 7, 8, 9 knmacc. Qynuunsia FO.I1., Kponrays
B.JL

5) Anrebpa. lunakruueckue matepuansl. 7 kinacc 3sasud JI.U., Ky3nenosa
JI.B., CyBopoga C.b.

6) Anrebpa. Jlunaktuueckue matepuansl. 8 kinacc 3sasud JI.U., Ky3Henosa
JI.B., CyBoposa C.b.

7) Anre6pa. Jlunaktuueckue matepuansl. 9 kiacc 3saBuy JI.U., Ky3Henona

JI.B., CyBoposa C.b.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://urok.apkpro.ru/
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