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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK ¥ TyMaHUTAPHOIO LHUKIOB, €€ OCBOEHHE HEOOXOIUMO IJIf
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM *U3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJU MAaTEMaTHUYECKOTO MOJEIMPOBAHUS B HAyYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJalTaluyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anredOpbl oOecreyrMBaeT pa3BUTHE YMEHHMS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMmynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUSI OOYJaroMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHIe U KOHKPETU3AIHIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpPEANoOJaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYarolMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHuK: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas u3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBAECTCs Ha MPOTSLDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
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
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTro Kypca «Anredpa» sSBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOMU
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJad MaTeMaTHKH,
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, OINHCAHUS IPOLECCOB 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. [IpeoOpa3zoBanre cUMBOJIBHBIX (JOPM 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
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezeto).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucsia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0] OT OAHOW (OPMBI 3aIHUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palOHAIBHBIMA YKCIIaMH. Pemenne 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpEIeIeHHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPEIEICHUS], 3aUCh 00bpIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE IpoOU U JpOOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHne NOPU3HAKOB  ACIMMOCTH, PaA3JIOKEHHE Ha  MHOXKUTEIU
HATypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsmMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoliCcTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. CteneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4uu. PeneHne TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrtem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Touku Ha npssmou. Uucnosele npomexyTku. PaccrosiHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynxun. CoiictBa Qpynkuwmii. Jluneitnas gpyukuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'paduueckoe pelneHne THHEHHBIX YpPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C LUEeNbIM MoKa3aTeseM U €€ cpoictBa. CTaHgapTHAs 3aMUCh YHCIA.

AJuiredOpanyecKue BbIPpaKeHUs

KBampaTHbpiii  TpEXuieH, pas3loKEHHE KBAJPATHOIO TpEXWIEHA HA
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKEHHE, JEJEHUE alreOpandeckux JpoOei.
PaunonanbHble BhIpaXXEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTallvsd YpaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKIUU

[Tonstue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padpux ¢dynkuunu. Yrenne cpoiictB ¢yHkuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX PeabHbIE MPOIECCHI.



@DyYHKIIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHH y = x2, y = x3, y = \x, y=|x|. I'padugeckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yuciaa v BBIYMCICHUA

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIC JAECATUYHBIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHME JIECTBUTENIBHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBaaparHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJApPaTHBIM.
buksanpatHoe ypaBHeHue. [IpumMmepsl perieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne CucTeM IBYX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipaduxu Gyskmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U NIPOrPecCUm



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHON (popMyoit u hopMysiol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEeOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUICKOW MaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN IpaklaHUHA W peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THUECKHUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKH, OCO3HAHUEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHWM MPAKTUUYECKUX 3a]ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTIbHOM
NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIYAIBHOU TPACKTOPUH 00pa30BaHUsI M )KM3HEHHBIX TIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX JICHHUM, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JIEATEIIBHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATENbCKON
JEATEIIbHOCTH;



6) ¢usuueckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBI PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHuu, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYE€CKUX 3HAHUM JJIs pelIeHMs 3a/1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJIEACTBUI MJIsi OKPYXKAIOWIEH Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U IyTel UX PeIlIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJOBUAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckune geicTBUs:

e BBIABIITh U XapaKTEPHU30BaATh CYIICCTBCHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEICTICHUs] ~ MOHSATUW, YCTAHABIMBATh  CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YaCTHhIE U 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEpUM  JUIA  BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 penieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIIeHUs, BBIOMpATh HaWboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpolIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

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

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECca, a TaKXKEe BBIIBUTATH
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 HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpaTh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEIOKESHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS 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, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3aJ1a4 PE3ECHTAUMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YAacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, AJITOPUTM PEILICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IECSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBICHHBIX TPYAHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKCHUS T1EJIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 KJacce OOyYarolIMiiCsi TOJYYUT CIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMETHUECKHe
JEUCTBUS C pallMOHATIbHBIMU YUCIaAMU.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIOCOOBI U MPUEMBI BBIYUCICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEpKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PAIMOHAIIBHBIC YUCJIA.

OKpyrJsTh yncia.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUH, OIIEHKY 3HAaYCHUM
YUCJIOBBIX BBIPAKCHUM. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajIbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  pPa3jl0KEHUE Ha  MHOXHUTEIU
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanyecKue BbIPpAKEHUA

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

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, PaCKphITHEM CKOOOK.

BBINMONMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBISATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C TOMOIIBIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJlaraeMsbix,
pUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[TpumensThs npeodpa3oBaHusl MHOTOWICHOB JIJIsl PEIICHHS Pa3IMYHbBIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHsI K paBHOCHWIBHOMY eMy. IIpoBepsTh, siBasieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI TP PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

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

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS 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 33Jauyd, WHTEPIOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHbIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocoO MPEACTaBICHHS W aHaln3a WHOOpMAaIH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCe JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCIEHUH, U300paxaTh eHCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIONB3Yys MPH HEOOXOAWMOCTH KaJbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



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

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETIICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianbiBaTh KBaApaTHBIN 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 ABYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCAeOBaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexomuTth OT cioBecHON (GOPMYIUPOBKH 3ajauu K €€ anrebpandeckoin
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPaBEHCTBA C OJHOW MEPEMEHHON M HMX CHUCTEMBI, J1aBaTh
rpauyuecKy0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), OMPEACNATh 3HauYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, ONpeaeiaTh CBOMCTBA (PYHKINU 10 €€ rpaduky.

Crtpoutb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

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

K xoHmy oOyduenus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICIYIOIIHE
MIPEIMETHBIC PE3YyJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C
UppaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEWM C LENbIMUM [OKAa3aTeIMU MW KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

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

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHUsS, YPABHECHUS, CBOISAIIMECA K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJIEHUS YPABHEHUS UIIA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHUS, €CIU MUMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaATh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOM, 3alMCHIBATH PEHICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematpe  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMMCHIBATH PENICHHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILLIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTU IpadukoB GyHKUUN BUIA: y = kX, ¥
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPaTUUHBIX (QYHKIUI 1O UX rpadukam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTE PUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
pa3HBIX CTIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (OpPMYNI N-ro 4jieHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarh 4YjeHbl MOCJEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoaunuecTBo yacoB
Ne daekTpoHHbIe (LM (pPOBbLIE)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl KOHTPOJIbHBIE | MpPaKTHYEeCKHE
n/n BCEro oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bubmnoreka IIOK
1 Yucna ¥ BeIYKACIEHNS. PalioHaabHbIe YUCiIa 25 1 2.25 hitps://m.cdsoo.ru/ 7415690
2 Anrebpanyeckue BhIpaXKeHUs 27 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 | VPpaBHCHHUA H HCPABCHCTBA 20 ! = https:/m.edsoo.ru/7415b90
bubmuorexa [JOK
4 K . D 24 1 1
OOPAHHATEL H rpaQuicH. OyHKLlHH https://m.eds00.ru/7f415b90
bu6anoreka LIOK
IT 1
> OBTOpEHHE It 0G00ente 6 https:/m.eds00.ru/7f415b90
OBIHIEE KOJINYECTBO YACOB 11O ITIPOT'PAMME 102 5 6.25




8 KUIACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KOHTPOJIbHBIE | MPaKTHYEeCKHE
n/n BCEro oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bubnunoreka LIOK
1 q .K 15 1
ucna v Beraucienus. KBanparaeie KOpHU hitps://m.edsoo.rw/7f4 1 7af8
) Yucna u BeraucieHus. CTEIEHb ¢ EIbIM 7 05 bubnunoreka LIOK
HoKa3areseM ' https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BeipaxeHus. KBaapaTHbiid 5 | bubnnorexa [JOK
TPEXUIIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BeIpakeHUs. Anredpandeckas 15 1 | bubnnoreka [JOK
JIpo0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHble 15 | | bubmuoreka [JOK
YpPaBHEHUSA https://m.edsoo.ru/7f417af8
bu6anoreka LIOK
. i 1 1
6 VYpaBHeHus U HepaBeHCTBAa. CHCTEMBl YpaBHEHUH 3 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 .H 12 1 1
VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f4 1 7af8
bubnunorexa LIOK
) . 2
8 YHRIH. OCHOBHBIE MOHATIHS > 025 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 ) 4 9
YHKUHH. THCAOBLIE GyHKLAH https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
1 IT 1
0 OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 102 5 5.75




9 KUIIACC

KoauuecTBO 4acoB

Ne DJleKTpoHHbIe (LM (ppoBbIE)
HaunmenoBanmue pPa3aesioB U TEM NIPOrpaMmMmabl KOHTPOJIbLHbIE NpaKTHYeCKHe
n/n BCEro o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
bubmuoreka [JOK
. Heii 2
1 Uucna u Beruucienus. JlelcTBUTENbHbIC YUCITA 9 0.25 hitps-//m.cdsoo.ru/7f419d08
) YpaBHEHHUS M HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 1 bubnuorexa [JOK
MEPEMEHHOMN https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
. i 14 1 1
3 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI ypaBHEHUM hitps-//m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
. 1 0.5
4 YpaBHeHus U HepaBeHCcTBa. HepaBeHCcTBA 16 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Dyrkium 16 ! 05 https://m.eds0o.ru/7f419d08
bu6mmoreka [JOK
1 .
6 YucnoBbie MOC/IEI0BATETLHOCTH 15 0.75 hitps-//m.cdsoo.ru/7f419d08
bu6mmoreka [JOK
i 1 1 1.
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 8 5 hitps//m.cdsoo.ru/7f419d08
OBUHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 6 5.5




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne KonuyecTBo yacos
JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka KOHTPOJIbHbIE | MPaKTHYecKHe
BCEro o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI

1 [ToHsiTHE panMOHAIBLHOIO YHCIIA 1
) Apudmernueckue IeHCTBUS C pallMOHaIbHBIMU |

qrCcIaMu
3 Apudmernueckue 1eHCTBUS C pallMOHaIbHBIMU |

YyHuCcllaMu
4 ApudmeTrndeckue IeHCTBUS C palliOHAIbHBIMU |

YyHUCllaMu
5 Apudmerndeckne 1eHCTBHS C pallMOHAIbHBIMU 1 0.5

YHUCIIAMH '
6 Apudmernueckue IeiCTBUS ¢ palliOHATbHBIMU |

YyHCIIaMu
7 CpaBHeHue, ynops0uMBaHue palliOHATbHbIX |

yucel
g CpaBHeHue, ynops04YMBaHUE pPalliOHAIBHBIX 1

qucen
9 CpaBHeHue, ynopsa04YMBaHUE pPalliOHAIBHBIX ] 025

qucen '
10 Crenens ¢ HaTypaJIbHBIM IOKa3aTEIEM 1 bubmmorexa [TOK

P https://m.edsoo.ru/7f4211de
Bbubmmoreka [JOK

11 CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM 1

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




bu6mmoreka [IOK

12 CreneHnsb ¢ HaTypajabHBIM [10KA3aTEIEM
P https://m.edsoo.ru/7f42154e
bubmuorexa [JOK
13 CreneHb ¢ HATypaJbHBIM MOKAa3aTEIeM 0.5
https://m.edsoo.ru/7f4218be

14 Crenens ¢ HaTYpaJIbHBIM I10KA3aTEIEM
s Pemienne ocHOBHBIX 3a/1a4 Ha APOOU, MPOILEHTHI U3

peanbHON IPAKTUKH
16 Perenrie OCHOBHBIX 3a/1a4 Ha APOOU, TPOLIEHTHI U3

peaIbHON IPAKTUKH
17 Perenrie OCHOBHBIX 3a/1a4 Ha APOOU, TPOLIEHTHI U3

peanbHOM MPaKTUKU
13 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 0.5

peanbHOM MPaKTUKU ’
19 [Ipu3Haku nenMMocTH, pa3ioKeHUsI HA MHOKUTETH

HATypaJbHBIX YHCET
20 [Ipu3Haku AeNUMOCTH, PA3I0KEHNUS HA MHOXKUTEIH

HaTypaJbHBIX YHCET
o1 Peanbuble 3aBucumMoctu. [Ipsimast u oOpatHast

MPONOPIUOHAIBHOCTH
2 Peanbuble 3aBucumMoctu. [psimast u oOpatHast 05

MPONOPIUOHAIBHOCTH '
73 Peanbuble 3aBucumoctu. [psimast u oOpatHast

MPOTIOPITHOHATBHOCTH
24 Peanpubie 3aBucumocTu. [Ipsmas u oOpaTHas

MPOTIOPITHOHATBHOCTH
)5 KonTtponsHas padora no Teme "PanmonanbHble

yucua"




bu6mmoreka [IOK

26 bykBeHHBIE BBIpAKEHUS
https://m.edsoo.ru/7f41feec
7 [lepemennsble. [lomycTuMble 3HAYEHUS
NIEPEMEHHBIX
28 DopmyIsl
29 Dopmyiibl
ITpeoOpa3oBanue OyKBEHHBIX BbIpaKEHU,
bu6mmoreka [IOK
30 packpeITHE CKOOOK U IPUBEACHUE MOA0OHBIX
https://m.edsoo.ru/7f41fafa
cllaraeMbIxX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
bu6mmoreka [IOK
31 pacKpbITHE CKOOOK M IIPUBEACHHUE MOTOOHBIX
https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
32 packpbiTHE CKOOOK M IPUBEAEHUE MOJOOHBIX 0.5
cllaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
33 pacKpbITHE CKOOOK M TIPUBEACHHUE MOTOOHBIX
cllaraeMbIX
. bubmuorexa [JOK
34 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
https://m.edsoo.ru/7f421382
. bubnuorexa [JOK
35 CBoOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
https://m.edsoo.ru/7f42154e
. b K
36 CBolicTBa CTENIEHU ¢ HATYPAJIbHBIM [10Ka3aTEIEM 0.5 uonworexa LO
https://m.edsoo.ru/7f4218be
37 MHorouseHsl bubmorexa [IOK

https://m.edsoo.ru/7f42276¢e




bu6mmoreka [IOK

38 Muororrerret https://m.edsoo.ru/7£422930

39 CiokeHue, BBIYMTaHNE, YMHOKEHUE MHOTOYICHOB bubmorexa [IOK
https://m.edsoo.ru/7f422af2

40 CiokeHue, BBIYMTaHNE, YMHOKEHUE MHOTOYWICHOB bubmorexa [IOK
https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIYUTaHUE, YMHOKEHUE MHOT'OUYJIEHOB bubmorexa HOK
https://m.edsoo.ru/7f422fca

bubmuorexa [JOK
42 CnoxeHue, BRIYMTaHUE, YMHOKEHUE MHOTOUYJICHOB 0.5 https://m.edsogru/7f423182

43 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa [OK
https://m.edsoo.ru/7f42432a

44 DopMyIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f42464a

45 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424c12

46 DopMyJIIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424{d2

, bu6mmoreka [IOK
47 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 0.5 https://m.edSO(I)_.Iru/7f425 1d0

48 PaznoxeHnne MHOTOUYJIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo.ru/7f423312

49 PaznoxeHnne MHOTOUYJIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo.ru/7f4237te

50 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTEITH bubmmorexa [IOK

https://m.edsoo.ru/7f4239de

51

PaznoxxeHne MHOTOYJICHOB Ha MHOKUTEIN




KoHnTtposbHas pabota mo teme "Anredpandeckue

52 "
BBIPKECHUS
53 VYpaBHeHue, npaBuia npeo6upa3013aHI/I}1 YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUU
54 JIuneitHoe ypaliHeHHe C OHOM vnepeMeHHOI?I,
pelIeHUE JIMHEMHBIX YPaBHEHUI
55 JInHeitHOe ypaBHEHHUE C OJJTHOM ITIEPEMEHHOM, bubnnoreka [JOK
pELICHHUE JIMHENHBIX YPaBHEHUMN https://m.edsoo.ru/7f420482
56 Jlunelinoe ypaBHEHHE C OAHOU EPEMEHHOM, 0.5
peueHue JIMHEMHBIX YPaBHEHUI
57 Pemienue 3a1a4u ¢ nOMOLIBIO YpPaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42064¢e
58 Pemienue 3aga4d ¢ mOMOIIBIO YPaBHEHHI bubmnorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemenne 3aga4d ¢ mOMOIIBIO YpPaBHEHHI bubmorexa LHOK
https://m.edsoo.ru/7f4209a0
. bubnuotexa [JOK
60 Pemenue 3aga4 ¢ moMoIIbIO ypaBHEHU I 0.5 https://m.edsocl)_.lruﬁ £420e6e
61 JIuneliHOEe ypaBHEHHE C ABYMS IIEPEMEHHBIMU U bubnnorexka [JOK
ero rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeitHoe ypaBHEHUE C IByMsl IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cuctema IByX JIMHEWHBIX YPAaBHEHHH C IBYMS bubnmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMNHEMHBIX YPAaBHEHHI C IByMs
epeMEHHBIMU
65 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH € ABYMS

MNEPpCMCHHBIMU




CucreMa JIByX JMHEUHBIX YPABHEHUH C ABYMS

66
epeMEHHBIMU
67 Pemenue cucrem ypaBHEHHM bubmorexa [TOK
P https://m.edsoo.ru/7f4284de
bu6mmoreka [IOK
68 Pemenue cucte ABHCHU 0.5
HICHHE CHCTEM YpaBHeHHH https://m.edsoo.ru/7f42865a
69 Pemenne cucteM ypaBHEHUH bubmorexa [JOK
P https:/m.edsoo.ru/7f4287d6
70 Pewenue cucreM ypaBHeHUM
71 Pemenue cucrem ypaBHEeHUI
7 KoHnTtposbHas padota nmo teme "JIuHeHbIC bubnnoreka [JOK
ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTra Touku Ha OpsIMOM bubmorexa [TOK
pA p https://m.edsoo.ru/7f41de76
bu6mmoreka [JOK
74 Yucnoselie MpoMe
HCHOBIE POMENCYTIH https://m.edsoo.ru/7f41dff2
75 HucnoBbie TPOMEKYTKH 0.25
76 Paccrosinune Mex 1y IByMsl TOUKaMH KOOPAUHATHOM
pSAMOi
77 Paccrosinune Mex 1y IByMsl TOUKaMH KOOPAUHATHOM
IPsIMO
78 [IpsimoyroibHas cucTeMa KOOpJIMHAT Ha TIJI0OCKOCTH bubmorexa HOK
p yr pA https://m.edsoo.ru/7f41el16e
bu6mmoreka [JOK
79 [IpsimoyronpHas cucTeMa KOOpJAUHAT Ha TIIIOCKOCTH

https://m.edsoo.ru/7f41e42a




bu6mmoreka [IOK

80 IT
PHMEPbI IPADHKOB, a]AHHbIX (popMyavst https://m.edsoo.ru/7f41e8a8
bubmuorexa [JOK
81 I1
PHMEPBI IPAQHKOB, 3A1AHHBIX (OpMyTaMH https://m.edsoo.ru/7f41ed80
82 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYyITaAMHU
83 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamu
84 Urenue rpa)koB pealbHbIX 3aBUCHMOCTEH bubmorera [JOK
https://m.edsoo.ru/7f41ea24
85 Urenue rpad)vkoB pealbHbBIX 3aBUCHMOCTEH 0.25
bubmuoreka [JOK
86 IT
OHATHE (pYHKIIHH https://m.edsoo.ru/7f41ef06
87 I'padux pynkumu
. . bubmuorexa [JOK
88 C
BOHCTRA pyHKLHM https://m.edsoo.ru/7f41f078
89 CaoiicTBa GyHKIINMA bubmorexa LHOK
https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
90 JIuneit
HHCHHAz PyHKLIA https://m.edsoo.ru/7f427282
91 Jlunelinas QyHKIUSA bubmorexa [IOK
https://m.edsoo.ru/7f427412
bu6mmoreka [JOK
92 IT HHOM
OCTPOCHHE rpaQuia IMHCHHOM dyHKLHH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TUHEHHON (YHKITMN 0.5
94 I'padux pynkuuum y =[x|




95 I'padux pynkuuum y =[x| 1
96 KoHnTtposbnas padora mo teme "KoopauHaTer u | | bubnnoreka [HOK
rpaduku. OyHKIun" https://m.edsoo.ru/7f41f50a
97 IToBTOpEHNE OCHOBHBIX IOHATUIM U METOJOB Kypca | bubmmoreka [JOK
7 xJj1acca, 000011eHEe 3HAHUHI https://m.eds00.1u/7f429c6¢
08 IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca | bubnuorexa [JOK
7 Ki1acca, 0000IIeHNe 3HAHNI https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB Kypca | bubnnoreka [JOK
7 Ki1acca, 0000IIeHe 3HAHNI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca 1 bubnuorexa [JOK
7 xj1acca, 000011IeHe 3HAHUHI https://m.edsoo.ru/7f42a27a
101 HroroBast KoHTpoIbHAs paboTa 1 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca | bubnnorexka [JOK
7 xnacca, 00001IeHne 3HAHNUI https://m.edsoo.ru/7f42a900
OBIHIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 102 5 6.75
8 KUIACC
KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe HU(POBBIE
Tema ypoka BCero KOHTPOJIbHbIE | TMPaKTHYeCcKHe
n/n o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 KBanpaTHbIii KOpeHb U3 YKCIa 1 bubmmorexa [TOK
o P https://m.edsoo.ru/7f42d452
bu6mmorexa [IOK
2 IT 0 1
OHATHE 0O HPPALHOHATEHOM HHCIC https://m.edsoo.ru/7f42eaaa
3 Jecstruunble MPUOIMKEHNUS HPPALMOHATIBHBIX |

YHUCCII




JecsTruunblie MpUOIMKEHNUS UPPALMOHATIBHBIX

4
qrces
5 JleficTBUTEIBbHBIE YKCIIa
6 CpaBHEHME ACHCTBUTEIBHBIX YHCEI
7 CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
8 Apudmerndeckuii KBaApaTHbI KOPEHb
9 VYpaBHeHue Buia X> = a
bubmuorexa [JOK
10 CaoiicTBa apu(pMETUUECKUX KBAJAPATHBIX KOPHEN 0.5
pud b p https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(mMeTnyecKux KBaJApaTHBIX KOpHEH bubmmorexa LHOK
P P P https://m.edsoo.ru/7f42d862
2 [Ipeo6pa3oBaHMe YMCIOBBIX BbIPAXKEHHH, bubnuoreka [IOK
coJiep KalluX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, bubnuoreka [IOK
COJIepKaIlIuX KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f42ded4
14 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, bubnnoreka [JOK
CoZeprKalllMX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42e0be
15 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 05 bubnnorexka [JOK
COJZIepKaIUX KBaJApaTHbIE KOPHU ' https://m.edsoo.ru/7f42e262
16 Crenens C 1eNbIM TOKa3aTesieM bubmmorexa [TOK
B https://m_edsoo.ru/7f4354a4
CranpaprHas 3anuck yncia. Pasmepsl 00beKTOB
17 OKPY’KaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHI] 10 bubnnorexka [HOK

KOCMHYECKHX 00BEKTOB), INIUTEILHOCTh MPOLIECCOB
B OKPY’KaIOIIEM MUPE

https://m.edsoo.ru/7f436098




bu6mmoreka [IOK

18 CBOJICTBA CTEIEHHU C IENILIM ITOKA3aTEIEM
H hitps://m.edsoo.ru/7f435648
19 CBOIiCTBa CTENEHU C LIEJIBIM II0Ka3aTeIeM buGnnorexa LIOK
H hitps://m.edsoo.ru/7f435648
20 CBOIiCTBa CTENEHU C LIEJIBIM ITI0Ka3aTeIeM buGnnorexa LIOK
H hitps://m.edsoo.ru/7f435648
. bubmuoreka [JOK
21 CBoIicTBa CTENEHHU C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f43599a
bubmuorexa [JOK
22 CBOJICTBA CTEIEHH C I[EJILIM IIOKA3aTeIEM 0.5
H https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpéxuneH
24 KBanparsslii TpéxuineH
)5 Pa3noxenue KkBaapaTHOro TpEXUWICHa Ha bubnnoreka [JOK
MHOXXHUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHne KBagpaTHOro TpEX4eHa Ha bubnnorexka [JOK
MHOXXHUTEIU https://m.edsoo.ru/7f42fd38
7 KonTponsHas pabora no temam "KBanpaTtHbie bubnuoreka [IOK
kopHu. Crenenu. KBaapatHeiit TpexwieH" https://m.edsoo.ru/7f42ec80
bu6mmoreka [JOK
28 AnrebGpandeckast 1po0Ob
p AP hitps://m.edsoo.ru/7f430382
79 JlommycTrMBIe 3HAYCHHS IEPEMEHHBIX, BXOJISAIINX B
anredpanvyeckue BhIpaKEeHUS
30 JlomycTrMble 3HaYeHUSI IEPEMEHHBIX, BXOISAIINX B
anredpanvyeckue BhIpaKEeHUS
b K
31 OcHOBHOE CBOMCTBO aJireOpandeckon Jpoou nomorexa 110

https://m.edsoo.ru/7f4308e6




bu6mmoreka [IOK

32 Coxpamerne npobeii https://m.edsoo.ru/7f430a8a
33 Cokpamtetiite ApoGefi Etlffj/l;lr(r)::cll(sigr?/ff430f44

. bubnmoreka [JOK
34 Cokpamtetiite ApoGefi 05 https://m.edSO(I)_.Iru/7f43Of44

35 CrnoxxeHue, BBIMUTAHUE, YMHO)KEHUE U JICTICHUE bubnnorexa [JOK
anreOpanvecKux apooei https://m.edsoo.ru/7f43128¢c

36 CrnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCIICHHE bu6mmoreka [IOK
anreOpanvecKux apooei https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BRIYUTAHUE, YMHOKEHHUE U JCIICHHE bubnnoreka [JOK
anreOpandecKux Ipooei https://m.edsoo.ru/7f4318¢c2

18 CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U JICJICHHE 0.5 bubnnoreka [HOK
anreOpanvecKkux apooeit https://m.edsoo.ru/7f431a20

39 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAILINX bubnnorexka [JOK
anredpandeckue Ipodu https://m.edsoo.ru/7f43259¢

40 [Ipeo6pa3oBanue BbIpaxeHH, coaepKaluX bubnnorexka [JOK
anredpanveckue Ipoodu https://m.edsoo.ru/7f432736

A1 [Ipeo6pa3oBanue BbIpaxeHH, coaepKaluX bubnuoreka [IOK
anreOpanveckue aJpoou https://m.edsoo.ru/7f432736

1 KonTtponbHas pabora no Teme "Anredpanueckas bubnuorexa [IOK
IpoOb" https://m.edsoo.ru/7f431d36

bubnmnoreka [JOK
43 KBanpatnoe ypasuerme https://m.edsocl)l.ru/7f42eela

44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK

https://m.edsoo.ru/7f42eela




bu6mmoreka [IOK

46 ®opmysa KOpHEH KBapaTHOTO YpaBHEHUS hitps:/m.cdsoo.ru/7f42158
47 ®dopmylia KOpHEH KBaJIpaTHOIO YpaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42f3f6
48 dopmylia KOpHEH KBaJIpaTHOTO YpaBHEHUS 0.5 ngg;;fg;gﬁ}; £4265a4
bubmuoreka [JOK
49 Teopema Buera https://m.edsogr(z/7f42fef0
bubmuorexa [JOK
50 Teopewa Buera https://m.edsogru/7f430076
51 Pemienue ypaBHeHUM, CBOASIIMXCS K KBaIpaTHBIM bubmmorexa LHOK
https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIPAaTHBIM 0.5 bubmmorera [TOK
https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimme 1poOHO-pallOHANbHBIE YPaBHEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f4328c6
54 [Ipocreiinme qpo6HO-pallMOHAIBHBIE YPABHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f432bbe
55 Pemenne TeKCTOBBIX 3aJ1a4 C TIOMOIIBIO bubmuorexa [JOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75¢
56 Pemienne TeKCTOBBIX 3aJ1a4 C TTOMOIIBIO bubmuorexa [JOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42£8f6
57 KonTtponbHas padora no Teme "KBanparusie bubnnorexka [HJOK
ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JluneiiHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH, €TO
58 rpaduk, MpuMepsI pelieHus] ypaBHEHUH B LIEbIX

quciax




JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €TO

59 rpaduK, IpUMEpHI PELICHUs YPAaBHEHUH B LIEJIBIX
qHUCIIax
JIuneiiHOe ypaBHEHHE C JBYMs IEPEMEHHBIMU, €T0
60 rpaduk, MpUMEPHI PEIICHUS YPABHEHHUH B IIEJIBIX 0.5
qHUCIIax
61 Pemenne cuctem IByX JUHEHHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU
62 Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU
63 Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU
64 [Tpumepsl peleHus: CUCTEM HEIMHEUHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU
65 [Tpumeps!l peleHus: CUCTEM HETMHEUHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
I'padmueckas uHTEpIIpeTalLls ypaBHEHUS C IBYMS
66 NIEPEMEHHBIMU U CUCTEM JIMHENHBIX YPABHEHHUH C bubnuorexa LIOK
P P https:/m.edsoo.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU
['padmueckas uHTEpIpeTaLlUsl YpaBHEHUS C IBYMS
67 MIEPEMEHHBIMHU U CUCTEM JINHEWHBIX YPABHEHHM C bubmmorexa [TOK
https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
68 Pemenne TeKCTOBBIX 3a71a4 € MOMOIIBK CUCTEM
ypaBHEHUU
69 PelreHne TeKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM
YpaBHEHUU
70 Peienne TeKCTOBBIX 3aJ1a4 C IOMOILBIO CUCTEM 0.5

YpaBHEHUNU




71

YucnoBble HEPABEHCTBA U UX CBOMCTBA

72 UucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM
74 Jlunelinbie HEpaBEHCTBA C OJIHON MEPEMEHHOM U UX bubmmoreka [JOK
peurenue https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPABEHCTBA C OJTHON IEPEMEHHOM U UX bubnnoreka [HOK
peurenue https://m.edsoo.ru/7f42c¢840
76 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOMN U UX 0.5
pelieHue
77 CucreMbl TMHENHBIX HEPABEHCTB C OAHON bubnnorexa [HOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN bubnnorexka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 0.5
NEPEMEHHOI U UX pelIeHne
20 N300pakeHue pereHns JMHEHHOr0 HepaBeHCTBA U bubnuoreka [IOK
UX CHUCTEM Ha YUCIIOBOU NPAMOU https://m.edsoo.ru/7f42c9e4
31 N3ob6paxkenue perieHust TMHEHHOTO HEPABEHCTBA U bubnnorexka [JOK
UX CUCTEM Ha YUCIIOBOU NPAMOU https://m.edsoo.ru/7f42c9e4
%) KonTponbhas padora no temam "HepaBeHcTsa.
Cucremsl ypaBHeHUN"
bu6mmoreka [JOK
83 Howsrie ki https:/m.edsoo.ru/7f433c12
84 O6unacTh onpeaeneHuss 1 MHOXKECTBO 3HAUCHU bubnmoreka [JOK

byHKIUHA

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




85 Crioco6b1 3a1aHus PyHKIUI
86 I'paduk dyskmm
87 CgoiicTBa GyHKIIUH, UX OTOOpakeHHe Ha Tpaduke
88 Urenue u noctpoeHue rpagukoB QyHKIIHIA
29 [Tpumeps! rpadukoB GyHKINN, OTPaKAFOIIUX 0.25
peanbHbIE IPOLECCHI '
90 OYHKIINH, OMUCHIBAIOLIUE MPSMYIO B 00paTHYIO bubnnoreka [JOK
MPOMOPIIMOHAIBHBIC 3aBUCUMOCTH, UX TpaduKu https://m.edsoo.ru/7f434bbc
91 ['unep6omna
92 I'unepbona
bu6mmoreka [IOK
93 r =x?
pagic yHKIII Y = X https:/m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
4 r =x?
? padic pyricim y =X https://m_eds00.ru/7f434572
Oyukmuu y =x2, y =x3, y = VX, y = [X[;
95 r };(I)Hlflecx};e elzeHHe ' aBHeH}II/Iﬁ |I/I |CI/ICTCM bubnuorexa LIOK
P . P P https://m.edsoo.ru/7f434d38
ypaBHEHUU
Oyakmny y =x2, y =x3, y = VX, y = [x|;
96 r };I(;)qucxsi)e elzeHHe ; aBHeHBI//If/'I |1/1 |CI/ICTCM bubmmorexa LIOK
p e p yp hitps:/m.edsoo.ru/7f434cb4
ypaBHEHUU
97 IToBTOpEHNE OCHOBHBIX MMOHATHA K METOJ0B bubnnorexka [JOK
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f4371aa
08 IToBTOpEHNE OCHOBHBIX MMOHATHA U METOOB bubnmoreka [JOK

KypcoB 7 1 8 Ki1accoB, 00001eHne 3HAHU I

https://m.edsoo.ru/7f43736¢




99 IToBTOpEHKME OCHOBHBIX MOHSATUIA U METOJIOB | bubnnoreka [HOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX IMOHATUA U METO0B | bubnmoreka [JOK
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f4376b4
101 HroroBast kKoHTpoIbHAs paboTa 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f436b88
102 IToBTOpEHNME OCHOBHBIX OHATUNA U METOJIOB | | bubnuorexa [JOK
KypcoB 7 u 8 Kj1accoB, 0000111eHne 3HaHUI https://m.edsoo.ru/7f437858
OBUIEE KOJINMYECTBO YACOB 110 ITIPOT'PAMME 102 6 5.75
9 KIIACC
No KoanyecTBO 4acoB
DJleKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka KOHTPOJILHBIE | NPaKTHYECKHe
BCEro o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
| PanmonanesHblie uncna, uppalroHaIbHbIE YHCTA, |
KOHEUYHBIE U OECKOHEUYHBIE IECATUYHBIE 1pOoOH
MHO0X€ECTBO 1€HCTBUTEIIbHBIX YHUCEIT;
2 JefiCTBUTEIILHBIE YHCIIa KaK OSCKOHEYHBIE 1
JECSITUUHBIE TPpOOU
B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
3 MHOKECTBOM JI€UCTBUTENBHBIX YHCEI U 1
MHO>KECTBOM TOYEK KOOPJAMHATHON MPSAMOMN
CpaBHeHUE 1EUCTBUTENBHBIX YUCEIL,
4 apudmeTHuecKre ACUCTBUS C JEHUCTBUTETbHBIMU 1
YUCIAMHU
5 [MpubnmmxEénnoe 3HaYeHNE BEIMYUHBI, TOYHOCTb ]

npUOIMKEHUS




6 OxpyrieHnue yucen
7 OkpyrieHue uncen 0.25
8 [Ipukuaka v olieHKa pe3yJbTaTOB BHIYUCICHUM
9 IIpukuaka u OLleHKa pe3yJIbTaTOB BHIYMCICHUN
10 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHH, bubamnorex HOK
CBOJSINMNXCS K JIMHEUHEBIM https://m.edsoo.ru/7f43bf66
11 Jlunelinoe ypaBHeHue. Pelienue ypaBHeHUH, 0.25
CBOJSIINXCS K JIMHEHHBIM '
12 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHUH, Bbu6moteka [JOK
CBOISAIMXCSA K KBaIPATHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHeHue. Penienre ypaBHEeHUi, 095 bubmuorexa [IOK
CBOIAINMXCS K KBaAPaTHBIM ' https://m.edsoo.ru/7f43c542
14 bukBagpaTHbIe ypaBHEHUS bubmorexa HOK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUS brbmmorexa [TOK
AP P https://m.edsoo.ru/7f43¢3d0
16 IIpuMmepsl pellieHys: ypaBHEHUN TPETben U
YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
17 [Ipumeps! penieHns ypaBHEHHUN TpeTber 1
YETBEPTOU CTEIIEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
18 Pemenne npoOHO-panoHaIbHBIX YpaBHEHUH bubmmorexa [TOK
ApoBHO-pall P https://m.edsoo.ru/7f43¢9b6
but6mmorekxa [IOK
19 Pemenne npoOGHO-paliMOHANIBHBIX YPaBHEHUH 0.5
APOBHOPAL P https://m.edso0.ru/7f43¢9b6
20 Pemrenne TeKCTOBBIX 3a/1au alreOpanyecKum




METOIOM

Penrenne TekCTOBBIX 3aJa4 aJ'IFC6paI/I‘ICCKI/IM

21
METOJOM
” Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKumM
METOJIOM
3 KonTtponpsHas pabora no Teme "YpaBHEHUs C
0JIHO epeMeHHOn"
bubnuoreka [{OK
24 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk
https://m.edsoo.ru/7f43d0b4
bubnunoreka LIOK
25 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk httos/fmed 1£43d0b4
ttps://m.edsoo.ru.
26 Cucrema /1ByX JUHEHHBIX YPaBHEHUH C ABYyMS
IIEPEMEHHBIMU U €€ peLICHUE
7 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ ABYyMs
IIEPEMEHHBIMU U €€ pELICHNUE
)3 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMs 0.5
NIEPEMEHHBIMU U €€ pelICHHE '
29 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU U €€ pelICHHE
30 Pemienue cucrem IByX ypaBHEHUM, OJHO U3 bubnuotexa [JOK
KOTOPBIX JINHEMHOE, a IPYro€ — BTOPOMl CTEIEHU https://m.edsoo.ru/7f43d23a
a1 Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3 bubmuoreka [JOK
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHU https://m.edsoo.ru/7f43d55a
3 Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM CTENEHU
3 Pemienne cucrem 1ByX ypaBHEHMM, OIHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIEHU




['padmyeckas MHTEpIpETALlMs CUCTEMbI YpaBHEHUI

34 0.5
C IByMs1 IEPEMEHHBIMU
35 Pemennie TekCTOBBIX 3aj1au areOpandeckum
crocobom
36 Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKumM
crocobomM
37 KonTponbHas padora no teme "Cucremsl
ypaBHEHUI"
38 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
39 UYucnoBble HEPaBEHCTBA CBOMCTBA bubamorexa LIOK
HCJIOBBIC HEPABEHCTBA M MX CBOWCTB
P https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM IEPEMEHHOMN U UX bubnmnoreka [HOK
pemenue https://m.edsoo.ru/7f43af08
A1 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f43af08
4 JInHeiHbIe HEpaBEHCTBA ¢ OJHOM MEPEMEHHOMN U UX 095 bubnuotexa [JOK
perieHue ' https://m.edsoo.ru/7f43af08
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U MX PEIICHHE
44 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U MX PEIICHHE
45 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 025
NIEPEMEHHOM U UX pelIeHNe '
but6mmorekxa [IOK
46 KBanpaTHble HEpaBEHCTBA U MX PELLIEHUE
https://m.edsoo.ru/7f43b098
bubnunoreka LIOK
47 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

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




but6mmoreka [IOK

48 KBanpaTHble HEpaBeHCTBa CIICHUE
BAApATHEIC HEPABEHCTRA 1 HX petieH https://m.edsoo.ru/7f43b5a2
49 KBagparuslie HepaBEHCTBA U UX PEILICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
51 ['padpuaeckas maTEpHpETALINS HEPABEHCTB U bu6muoreka [IOK
CHUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 ['padmyeckas uHTEpIpETALIUSI HEPABEHCTB U
CHUCTEM HEpaBEHCTB C JBYMS IEPEMEHHBIMU
53 KonTponasnas pabora o teme "Hepasencraa"
bubnunoreka LIOK
54 KBanpa a , €€ rpa CBOICTBa
BAIpATHHHAA QYHKIA, €€ rPauic u CBOHCTE https://m.edsoo.ru/7f4396¢6
. but6mmoreka [IOK
55 KBagparuunas K1y, €€ rpa)vk U CBOMCTBA
AP Qymictuis, € rpad https://m.edsoo.ru/7f439842
. but6mmoreka [IOK
56 K : i
BajzipaTuHast GyHKIMs, €€ rpaduK U CBOHCTBA hitps//m.cdsoo.ru/Tf4399b4
57 [Tapabomna, KoOpIMHATHI BEPILIMHBI TapaboJIbl, OCh bubmuoreka [JOK
CUMMETpPHUHU NapadoIIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosa, KOOpAMHATHI BEPIIMHBI MTapadoJIbl, OCh bu6muoreka [JOK
CUMMETpPHUHU NapadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpAWHATHI BEPIIMHBI MTapadoJIbl, OCh bubmuoreka [IOK
CUMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f43alac
60 [Tapabona, KoOOpAMHATHI BEPIIMHBI TAPAOOIIbI, OCh 0.95 bubmuorexa [IOK
CUMMETPHH TTapadoITbI ' https://m.edsoo.ru/7f43a31e
61 [Tapabona, KoOOpAMHATHI BEpIIMHBI TAPa0OIIbI, OCh bu6muoreka [IOK

CUMMETpPHUHU NTapaboIIbI

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




[TapaGosna, KOOPAWHATHI BEPIIMHBI MTapadoJIbl, OCh

62
CUMMETpPHUHU NTapadoIIb
63 I'paduku dynaxumii: y = kx, y =kx + b, y=k/x,
y=X°, y=VX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx + b, y=k/x,
y=x%, y=VX, y=[X|
65 I'paduku pynkumit: y = kx, y =kx + b, y=k/x,
y=X*, y=vX, y=Ix|
66 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=X*, y=vX, y=Ix|
67 Fpa(})I/IKI/I byukumit: y = kx, y =kx + b, y=k/x, 0.25
y=X*, y=vX, y=Ix|
68 I'paduxm pynkumii: y = kx, y =kx + b, y=k/x,
y=X*, y=vX, y=I|
69 KonTponsnas pabora no teme "®@yHkuun" ngjjg::;;gﬁ};f%abm
70 IToHsTHE YMCIOBOM NTOCIENOBATENBHOCTH bubmmorexa [OK
https://m.edsoo.ru/7f43e6¢c6
71 3ajaHue nociae0BaTeNIbHOCTU PEKYPPEHTHOM 0.25 bubnuotexa [JOK
dbopmymoit u Gopmyoit n-ro dieHa https://m.edsoo.ru/7f43ebda
72 ApudmeTndeckast U TeOMETPUUYECKasi TPOTPECCU brbmorexa [OK
https://m.edsoo.ru/7f43ed7e
73 ApudmeTndeckast U TeOMETPUUYECKasi TPOTPECCU bubmorexa HOK
https://m.edsoo.ru/7f43f3b4
bl N-TO YiIeHa apuPMETHIECKON U
74 izl;tzgnqec;;ﬁ rfporple):cgl)/lﬁ? CYhfl\(/:[BIO MEPBBIX N bubmorexa HOK

YHJICHOB

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




®dopMyIbl N-ro YieHa apuhMeTUIECKON 1

bu6nmmoreka [IOK

75 TE€OMETPUYECKOM IIPOTPECCHI, CYMMBI IIEPBBIX N 0.25
p porp Y p https://m.edsoo.ru/7f43ef2c
YJIEHOB
®dopMyIbl N-ro YieHa apuhMeTUIECKON 1
76 TeOMETPHUYECKOM IPOrpecCHii, CYMMBI IIEPBBIX N bubnmorexa LHOK
P POTPOCCHIL, CyMMBL Tiep https://m.edsoo.ru/7f43f0c6
YJIEHOB
@opMyIbl N-TO YieHa apuPMETHIECKON 1
. . bubnuoreka [{OK
77 TeOMETPHUUECKOM MPOTrpecCcHii, CyMMBI MIEPBBIX N
https://m.edsoo.ru/7f43f72¢e
YJICHOB
@opMyIbl N-TO YieHa apuPMETHIECKON 1
. . bubnuorexa [IOK
78 TeOMETPHUUYECKOM MPOTrpecCcHii, CyMMBI MIEPBBIX N
https://m.edsoo.ru/7f43f8a0
YJICHOB
N3o6pakenue 4ieHOB apu(pMEeTHIECKON 1
79 T€OMETPUUYECKON MTPOTrPECCUil TOUKaMH Ha
KOOPJAMHATHOM MJIOCKOCTH
N306paxkenue 4jaeHoB apupMETHIECKON 1
80 T€OMETPUUYECKOU MTPOTPECCUI TOUKaMH Ha 0.25
KOOPJAMHATHOM MJIOCKOCTH
81 JInHEeNHBIN U SKCITOHEHIIUAIBHBIA POCT
bubnunorexa LIOK
82 CI105KHBIE TPOIICHTEI
p https://m.edsoo.ru/7f43feOe
but6mmorekxa [IOK
83 CI105KHBIE TPOIICHTEI
P https://m.eds00.ru/7f4401a6
24 KonTponbhas pabota no reme "Hucionsie bu6muoreka [JOK
MOCIeI0BaTENLHOCTH " https://m.edsoo.ru/7f4404{8
25 [ToBTOpEHHE, 0000IIIEHNE U CUCTEMATH3AIIH

3HaHU. 3aMKUCh, CPABHEHHE, ICUCTBHS C




,I[GI’ICTBHTCJ'IBHBIMH YUCJIaMHU, YUCJIOBas IIpsaMast

[ToBTOpEHME, 000OIIEHNE U CUCTEMATH3 AL

86 N 0.25
3HaHui. [Ipo1eHThI, OTHOIICHHUSI, POTIOPIIUN
g7 [ToBTOpeHuUe, 06001IeHNE U CHCTEMATH3AIUS
3Hanuid. OKpyrieHne, IpUOIIKEHUE, OIICHKA
[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS
88 3HaHui. Pemenne TeKCTOBLIX 3a1a4 bubnnorexa [IOK
) https://m.edsoo.ru/7f443b12
apu(METHIECKUM CITIOCOOOM
IToBTOpEHKE, 000OIICHUE U CUCTEMATHU3 AL
89 3HaHui. Pemenne TeKCTOBLIX 3a1a4 bubnmorexa [IOK
’ https://m.edsoo.ru/7f443cd4
apu(METHIECKUM CITIOCOOOM
[ToBTOpEHKE, 000OIICHUE U CUCTEMAaTHU3 A
. bubmuoreka [{OK
90 3HaHUN. Pelienne TeKCTOBBIX 3a/1a4 0.5
https://m.edsoo.ru/7f443fea
apupMeTUYECKUM CII0OCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
91 sHanui. [Ipeobpa3oBanue aaredpandecKux bubmmorexa HOK
’ 13 p p https://m.edsoo.ru/7f4441ca
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS
92 sHanui. [Ipeobpa3oBanue aaredpandecKux bubmmorexa HOK
’ 13 p p https://m.edsoo.ru/7f444364
BBIPXEHHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS
93 sHanui. [Ipeobpa3oBanue aaredpandecKux bubmmorexa TIOK
' 13 P P https://m.edsoo.ru/7f4446f2
BBIPXEHHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
94 snanui. [IpeoOpazoBanne anrredpandeckux 0.25 bubmmorexa TOK
’ I\), p p ) https://m.edsoo.ru/7f444a94
BBIPAXCHHH, TOMMYCTHMBIE 3HAYCHHUS
95 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus bubnmoreka [JOK

3HaHUW. DYHKIMU: TOCTPOEHHE, CBOMCTBA

https://m.edsoo.ru/7f444c56




M3YYEHHBIX QYyHKIUI

[ToBTOpEHME, 000OIIEHNE U CUCTEMATH3 AL

. . bubnnorexa [JOK
96 3HaHui. OyHKIMK: TOCTPOEHHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f444144
U3YYEHHBIX QYyHKIUI
[ToBTOpeHue, 06001IeHNE U CHCTEMATH3AIUS
. . bubnuorexa [JOK
97 3HaHu. OyHKIMK: TOCTPOEHUE, CBOMCTBA 1
Ny https://m.edsoo.ru/7f44516a
M3YYEHHBIX QYHKIUI
[ToBTOpeHUe, 0600IIEHNE U CHCTEMATH3AITUS
. . bubnuorexa [{OK
98 3HaHu. OYHKIMU: TOCTPOCHHUE, CBOMCTBA 1 0.5
. https://m.edsoo.ru/7f4452e6
W3YYEHHBIX QYHKIUI
[ToBTOpeHue, 0600IIEHNE ¥ CHCTEMATH3AIUS
. . bubnunorexa [IOK
99 3Hanuil. [ paduueckoe pemeHne ypaBHeHUN 1 UX 1
https://m.edsoo.ru/7f445516
CUCTEM
[ToBTOpenue, 06o0IIEHNE U CUCTEMATH3AITUS
100 3HaHui. ['paduyeckoe penieHne ypaBHEHUM U UX 1
CHUCTEM
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
OBUHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 5.5




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
MPOBEPAEMOro o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOT'0 00111€r0
pe3yJjbTara o0pa3oBaHus
1 Yucna u BBIYUCIICHUS
. BoimonusaTe, coueras  yCTHbIE M IUCBMEHHBIE  MPHUEMBI,
' apudmeTnyecKre ACUCTBUS C PallMOHAIBHBIMU YHCIAMU
Haxonuth  3HaueHHMs  YHCIOBBIX  BBIPAXKEHMM, IMPUMEHATH
19 pa3HoOOpa3Hble CHOCOOBI W TMPUEMBI BBIYUCICHHUS 3HAUYCHUIN
' JIPOOHBIX BBIPAXKEHUMN, COAEPKAIINX OOBIKHOBEHHBIE U IECATUYHBIC
npobu
[lepexogute oT onmHOW (HOPMBI 3aUCH YHUCET K JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECCATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OCCKOHEYHYIO
JECATHUYHYIO IPO0B)
1.4 CpaBHMBaTh U yNOPSAAOUYUBATH PALIMOHATIBHBIE YHACTIA
1.5 OxpyrisTh uncna
BbINIONHATE NPUKUAKY U OLICHKY PE3yibTaTa BHIYMCICHUMN, OLEHKY
1.6 3HAYEHU YHUCJIOBBIX BBIPAXKEHUW. BBINOJHATE JAEUCTBHS CO
CTENEHSAMHM C HaTypaJIbHBIMU MTOKA3aTEISIMU
17 [IpuMeHATh TNpU3HAKK AEIUMOCTH, PA3jI0KEHHE Ha MHOXHUTEIN
' HATypaJbHBIX YHCET
PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 3a/layd, CBSI3aHHBIE C
OTHOILLIEHUEM  BEJIMYUH, [PONOPLUHUOHAIBHOCTHIO  BEIMYMH,
1.8 MPOIICHTaMH, HMHTEPIIPETUPOBATh PE3YyIbTaThl PEIICHHS 3a1ad C
y4ETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBaMHU
paccMaTpuBaeMbIX O0BEKTOB
2 Anrebpanyeckue BbIpaXKeHHs
51 Hcnonb3oBarh anreOpandecKkyl0o TEPMHUHOJIOTHIO U CHUMBOJIUKY,
' MIPUMEHSATH €€ B MPOIECCe OCBOCHUS YIeOHOT0 MaTepurasia
55 Haxomuth 3HadyeHus: OyKBEHHBIX BBIPAKEHUN TMPU 3aJaHHBIX
' 3HAUYEHUSIX MTEPEMEHHBIX
2.3 BreimonHsaTe mpeoOpa3oBaHUsS IIEIOTO BBIPAKEHUS B MHOTOYJICH




MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
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BBINOIHATE yMHOKEHHE OJHOWIECHAa HA MHOTOWIECH U MHOTOYJICHA
Ha MHOTOWJIEH, MPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJpara

Pa3sHOCTH

2.5

OcCylecTBISATh Pa3jOKEHUE MHOTOWICHOB Ha MHOXHTEIU C
MOMOIIBI0  BBIHECEHHS 33 CKOOKM  OOIIEro  MHOXKHTETS,
IPYNIHUPOBKUA CJIAaraeMbIX, MpUMEHEHUs (OpMysl COKPAIEHHOTO

YMHOKECHHUS

2.6

[TpumensTs npeoOpa3oBaHHMs  MHOTOWIEHOB JUI  PELICHHUS
pa3sIMYHBIX 3aJa4 M3 MaTEeMaTUKH, CMEXHBIX IIPEIAMETOB, U3

peanbHON NPAKTUKU

2.7

Hcrnonbs30BaTh CBOMCTBA CTENEHEN ¢ HATYPAJIbHBIMU I10KA3aTEISIMU

JUTsI IpeoOpa30oBaHusl BhIpAXKEHUN

ypaBHeHI/IH 1 HCPpAaBCHCTBaA

3.1

Pemate nuHelHble ypaBHEHUS C OJHOM IMEPEMEHHOW, NMPUMEHssA
IpaBWjia NEpexoJia OT UCXOAHOIO YpPaBHEHHUS K PAaBHOCUIBHOMY

cMmy. HpOBepHTL, SABJISICTCS JIM YHUCJIO KOPHEM YPABHCHUS

3.2

[IpumensTh rpaduyeckue MeToAbl NPU PELICHUH JTUHEHHBIX

YpPaBHEHUH U UX CUCTEM

33

[TogOupate mnpuMepbl Tmap YHCEN, SBISIOMUXCA PEIICHUEM

JIMHEHHOT O YpaBHEHUA C ABYMS IICPCMCHHBIMU

34

CrpouTh B KOOPAMHATHOM IJIOCKOCTH Tpaduk JIMHEHHOTrO
YpaBHEHHUS C [JBYMs NE€PEMEHHBIMM; TOJb3YSICh TIpaduKoM,

HNPUBOANUTH MPUMEPHI PELICHUs YPaBHEHUS

3.5

Pemate cucteMbl JABYX JIMHEHHBIX YpaBHEHUH C  JByMs

NEpEMCHHBIMHU, B TOM YHUCJIC I‘pa(l)I/I‘leCKI/I

3.6

CocraBiATh M pemarh JUHEHHOE YpPAaBHEHUE WIH CHCTEMY
JIMHEWHBIX YPABHEHUHN IO YCIIOBHIO 3aJa4M, MHTEPIPETUPOBATH B

COOTBECTCTBHH C KOHTCKCTOM 3aJa4u HOJ'IyLIeHHHﬁ pe3yiabTart

Koopaunats! u rpaduku. @yHkuun

4.1

I/I306pa)l(aTB Ha KOOp,[[I/IHaTHOI\/'I HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC
3aaHHBIM KOOpAWHATaM, JTy4YHd, OTPE3KH, MHTCPBAJbI, 3allMCbIBATh

YHUCJIOBBIC TIPOMCIKYTKH HA anre6pa1/1quKOM SA3BIKC

4.2

OtMmeuatrh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpJAMHATam




4.3

CtpouTs rpaduku muHelHHbIX QyHKIHH. CTpouTh rpaduk GyHKIIUN

y = x|

4.4

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BPEMs, pacCTOSHUE, LIEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumatp rpaduyeckuil Crmoco0 TMpencTaBICHUS M aHAIU3a
uHpOpMalUY, U3BJIEKaTh M HMHTEPHPETHPOBATH MHPOPMALUIO U3

rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOMH NPOrPaMMbl OCHOBHOT'O 00111€r0
oOpa3zoBaHus

1

Yucia U BEIUMCIIEHUSA

1.1

Hcmons30BaTh Ha4dYaJIbHBIC MpCaACTaBJICHUA 0 MHOXCECTBEC
HeﬁCTBHTeHBHBIX YHUCCII JUIA CpaBHCHH, OKPpYTJICHHUA n
BI)I‘II/ICJIGHI/If/'I, 1/1306pa>1<aTI> ﬂCﬁCTBHTGHBHBIC YyucCjla TOYKaMHM Ha

KOOPJMHATHOM MPAMO

1.2

HpHMeHHTL IIOHATHC apI/Iq)MCTI/I‘{eCKOFO KBaJApaTHOI0 KOPH,
HaxXOJUThb KBaJApaTHBIC KOPHH, HCIIOJb3yA IpU H€O6XOI[I/IMOCTI/I
KaJIbKYJISTOP, BBITIOJIHATD Hp606p a30BaHUA BLIpa)KeHPIﬁ,

CcoAepKalIuX KBaJpaTHbIE KOPHU, UCIIOIB3Ys CBOMCTBA KOPHEN

1.3

Hcnonp30BaTh 3amucH OONBIIMX W MAaJbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Ipobeii u cTeneneit yucna 10

AnrebpanuecKue BbIpaXKEHUS

2.1

[IprMeHATH MOHATHE CTENEHU C LEIBIM IOKA3aTENEM, BBINOJIHATh
npeoOpa3oBaHMsl BBIPAXKEHUN, COJEPXKAIIMX CTEMEHU C IEIbIM

IIoKa3aTcjieM

2.2

BBINONMHATE  TOXXIECTBEHHbIE MPEOOpa3OBaHUsl pallOHAIbHbBIX
BBIPDAKECHWM HAa OCHOBE IIPAaBMUJI JCUCTBUN HAJ MHOTOWICHAMHU H

anredpandecKuMu ApoOsIMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN
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[Ipumensitb  mpeoOpa3oBaHMsI  BBIPQKEHUW  JUIsI  pEIICHUS
pa3IMYHBIX 3aJa4 M3 MaTeMaTUKH, CMEXHBIX IIPEIAMETOB, U3

peanbHON NMPAKTUKA




YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHble YpaBHEHHUS U palUOHAJIbHBIC
YpaBHEHUS, CBOJSIIMUECS K HUM, CHCTEMBbl JIBYX YpaBHEHUU C

ABYMs ICPEMCHHBIMUA

3.2

[IpoBoAUTHh MpOCTEHIINE WCCIEIOBAHUS YpPaBHEHUH U CHCTEM
YpaBHEHUU, B TOM 4YHCIE C MPUMCHCHHEM TIpadUuecKux
npejcTaBieHui  (yCTaHABIMBaTh, HMEET JIM YypaBHEHUE WIH

CUCTEMA YpPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[lepexomuTh OT CJIOBECHOW (QOPMYITHpPOBKH 3amadul K e
anredpanvyeckoil MOeN ¢ TOMOIIbIO COCTABICHUS yPaBHEHUS WU
CUCTEMBbI ypaBHeHI/If/'I, HUHTCPpHPCTUPOBATL B COOTBCTCTBUU C

KOHTCKCTOM 3aJJa4u HOHy‘IGHHBIﬁ peE3yabTaT

34

IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JHJIsl CpPaBHEHUS,
OLICHKH, PEIIaTh JMHEHHbIE HEPABEHCTBA C OJHON IEPEMEHHOU U
UX CHCTEMBI, JaBaTh TIpa(UUecKyl0 HUIIOCTPALMIO MHOXECTBA

pELIEHNUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMHU

4.1

[Tonumath M MCHOJB30BaTh (DYHKIMOHAIbHBIE MOHSTHUS M S3BIK
(TepMHHBI, CUMBOJIMYECKUE OOO3HAYECHMS), ONPENEIIATh 3HAUCHUE
(GYHKIMM [0 3HAYEHUIO apryMeHTa, OIpeAeNsiTh CBOWCTBA

byHkuy no e€ rpaguxy

4.2

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIIMIA BHJIA:

y=k/x

kix
, Yy =x%, y = x> y = [X|, OmUCBIBaTh CBONCTBA YMUCIOBON (QYHKIUH MO &€

rpaduky

9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€T0
o0pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTL " ynopssao4uBaTh palluOHAJIBHBIC U UPPALIMOHAJIbHBIC




quciia

1.2

BomonusaTe  apudmernyeckue JCHCTBHS C  pallOHAIbHBIMH
YHCIIaMHU, COYeTass YCTHBIE U TMHUCHMEHHBIC MPUEMBI, BBIMOTHSITH

BBIYUCJICHUS C UppalluOHAJIbHBIMHA YU CJIaMU

1.3

HaxonuTte 3HaUeHUs CTENEHEN ¢ LEIbIMU MOKA3aTENsIMU U KOPHEH,

BBIYUCIATH 3HAYCHHU S YHCIIOBBIX BBIpa)KeHI/If/’I

1.4

OKPYI‘HSITB I[CﬁCTBHTGJIBHBIG qucJia, BBIIIOJIHATE ~ HPUKUIAKY

pe3yibTaTa BEIYUCICHUMN, OLICHKY YMCIIOBBIX BBIPAKECHUN

YpaBHEHMS U HEPABEHCTBA

2.1

Pemate sMHEHBIE W KBaJpaTHbIE YpaBHEHUS, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpocTeiimme JApoOHO-parOHAIbHBIC

yYpaBHEHUSA

2.2

Pemate cucreMbl BYX JIMHEMHBIX YpPAaBHEHUMH C  JIByMs
IIEPEMEHHBIMU W CUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OIHO

YpaBHCHHUEC HE SABJISICTCA JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3amauM  anreOpanyecKuM — CIOocoOOM ¢
MIOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMBI JBYX YpaBHCHUMN

C ABYM: IICPECMEHHBIMU
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IIpoBoaUTE MPOCTEHINNE MCCICAOBAHUSA YPAaBHEHUM U CHCTEM
yYpaBHEHMH, B TOM 4YHCIE€ C MPUMEHEHHEM TrpaduyecKux
IpeJICTaBICHUN (HalpuMep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE

WM CUCTEMA YPaBHEHUM pellIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemarr awHeiiHBIC HCPABCHCTBA, KBAaAPATHLBIC HCPABCHCTBA,
n300pakaTh pEIICHHE HEPAaBEHCTB Ha YHCIOBOM  MPSIMOM,

3aMUCbIBaTh PCIICHHUE C TOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBbl JTMHEHHBIX HCPaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKJIIOHAIOOIUME KBAaJAPaTHOC HCPABCHCTBO, I/1306pa)KaTI> pemiCHuC
CHUCTCMbI HCPABCHCTB Ha YK CIOBOM HpHMOﬁ, 3aIIUCbIBATh PCUHICHUC

C IIOMOIIIbXO CHMBOJIOB

2.7

Hcmnons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

OyHKIU

3.1

Pacro3naBate  (QyHKIIMM ~ W3y4eHHBIX  BHIOB. [loka3bIBaTh

CXEMATUYCCKHU PACIIOJIOXKCHHUEC Ha KOOpHHHaTHOﬁ TIIIOCKOCTH




rpa¢pukoB GyHKuuMid Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4Y€HHH KO3((HUIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIMHA

Iloka3pIiBaTh CXeMaTHYCCKU PacCIoJIOKCHHUE Ha KOOpI[I/IHaTHOﬁ

3.2 IJIOCKOCTH TpadukoB GyHKIMHA BUAA y = VX, y = [X| ¥ ONKUCHIBATH
cBoMcTBa (PyHKITUI
Crpoutph u u300pakaTb cxeMaTH4eCKH TpaduKd KBaJIpaTUUHBIX
3.3 (YHKIMA, ONMUCHIBATH CBOMCTBAa KBAAPATHUYHBIX (PYHKIUH TO HX
rpadukam
Pacnio3naBaTh KBaJpaTUUHYIO (YHKIHMIO 1O (opmyre, IpUBOIUTD
34 IpUMEpPbl KBaIpaTUYHBIX (DYHKIMA U3 peasbHON KU3HU, (U3HKH,
rEOMETPUH
4 Apudmernueckasi 1 reOMeTpUYECKasi IPOrpeccuu
i1 Pacnio3naBath apupMETHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCHH
' IIPH Pa3HBIX CIIOCO0AX 3aTaHus
BBINONMHATE BBIYUCIICHUS C UCHOJIb30BAaHUEM (POPMYJ n-TO YieHa
4.2 apu(pMeTHUUECKON U reOMETPUUECKON MPOrPeCcCHil, CyMMbl IEPBHIX
N YWICHOB
43 N300paxaTb  WwiIEHbl  IOCJIEIOBAaTENbHOCTHM  TOYKAMHU  Ha
' KOOPAMHATHOM IIOCKOCTH
Pemars 3a7aun, cBSI3aHHBIE C YUCIOBBIMH IOCIIEI0BATEIbHOCTSIMH,
4.4 B TOM YHWCJE 3a/add U3 PealbHOM XHU3HU (C MCIIOIb30BAaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna v BBIYUCTICHUS
Jpo6u OOBIKHOBEHHBIE M JECATUYHBIC, IEPEXO]] OT OJHON (POPMBI 3amTUCH
1.1 npobeit k npyroi. [loHsTHE palMOHaIBLHOTO YHUCIA, 3aMUCh, CPAaBHEHUE,
YIOPSIIOYMBAHUE PAITMOHATBHBIX YHCEIT
T ApudmeTrnueckne IeHCTBUA C pallMOHAIbHBIMU yuciaMu. Pemenue 3amau
' W3 peallbHOM MPaKTUKH Ha YacTH, Ha TPOOH
13 CremneHp C HaTypaldbHBIM TOKa3aTeleM: OMpefelieHue, MpeoOpa3oBaHHe
' BBIPAKEHUI Ha OCHOBE ONPEeNICHNs, 3aITUCh OOJIBIIUX YUCEI
[IporeHTsl, 3aUCh MPOLIEHTOB B BUAE APOoOU U ApoOU B BHUJIE MPOLIEHTOB.
1.4 Tpu OCHOBHBIE 3aJlayd Ha TMPOLEHTHI, PEIICHUE 3aJad W3 peaJbHOU
MPaKTUKU
s [IpuMeHeHne TpPU3HAKOB JEIMMOCTH, pa3JIOKEHHE Ha MHOXKUTEIU
' HaTypaJbHBIX YACEIT
1.6 PeanbHple  3aBUCMMOCTH, B TOM 4YHCIe TpsiMas W oOparHas




MPOMOPLUOHAIBHOCTH

2 Anrebpandeckue BoIpaKEHUS
51 [lepemenHble, YHCIOBOE 3HAYEHUE BBIPAKEHUS C  IEPEMEHHOI.
' JlonycTuMble 3HaUE€HUS IEPEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE (OPMYIIHI.
' Beruucnienus no popmynam
53 IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO pPAaBHbIC
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM
5 s OpHowrenbl W MHOrowieHel. Crernenb MHoOrowieHa. ClOXKCHHC,
' BBIYATAHUE, YMHOKEHNE MHOIOWICHOB
@opMysIbl COKPAIEHHOTO YMHOXKEHHUA: KBaApaT CyYMMBl M KBajpar
2.6 pazHoctu. @opMyiia pa3HOCTH KBaJpaToB. PasznokeHre MHOTOUYJICHOB Ha
MHOKHUTEIH
3 YpaBHeHus
31 VYpaBHeHHe, KOPEHb YpaBHEHMs, IpaBHja MpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJIbHOCTh YPaBHEHH
39 JIuHeiiHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YMCJIO KOPHEW JIMHEHHOIO
' YPaBHEHUs, PELICHUE JIMHENHBIX YPABHEHUN
33 CocraBiieHne ypaBHEHHUH 110 YCIOBHIO 3a1a4i. Pelienne TeKcToBbIX 3a1a4
' C IOMOIIBIO YPaBHEHUN
34 JIuneiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 IpaduK
Cucrema NByX JMHEWHBIX ypaBHEHUH C ABYMs NE€peMEHHbIMH. Perienue
3.5 CHCTEM YpaBHEHHMH cmocoOoM mOACTaHOBKU. [Ipumepsl permieHus
TEKCTOBBIX 33]]a4 C TIOMOIIIbIO CUCTEM ypaBHEHUM
4 Koopaunats! u rpaduku. @yHkuuu
4.1 Koopaunara Touku Ha npsiMoi
4 UucnoBele  mpoMexyTkH. PaccrosHme Mexay JOByMsS  TOYKaMHU
' KOOPIMHATHOW MPSMOMN
43 [IpsimoyronpHas cucteMa koopauHat, ocu Ox u Oy. AGciucca U opJIMHaTa
' TOYKH Ha KOOPJAUHATHOMN TNIOCKOCTH
44 [Tpumeps! rpadukos, 3agaHHbIX popMmyiaaMu. YTeHne rpauKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxun. CroiicTBa GyHKIMI
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkumm y = [X|




I'paduueckoe pemieHne NTHMHEHHBIX YpPaBHEHWM W CHUCTEM JIMHCHHBIX

4.7 .
ypaBHEHUN
8 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
. KBagpatHbiii kopeHb u3 uucia. IloHsTHe 00 MppanMOHAJIBHOM 4YHCIIE.
' JlecaTHUHBIE TPUOJIMKESHUS UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW M MX NPUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN u BBIUNCIICHUSM.
JlelicTBUTENbHBIC YKCIIA
13 Crenenp ¢ uenbIM noka3areneM U €€ cBoicTBa. CraHgapTHas 3aluch
' qucia
2 AnrebpandecKkue BbIpaKeHUS
51 KBanpaTtHslii TpEXuieH, pa3JIO)KEHHE KBAaJPATHOTO TpEXWIEHA Ha
' MHOKUTEIH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoodu
2.3 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIEJICHUE alredpanyeckux Ipooeit
24 PanmonanbHble BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyia KOpHEH KBaJIpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHNH, CBOAAIIMXCA K IMHEHHBIM M KBaJPaTHBIM
33 [Tpocreiinme npoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas MHTEpHpeTanusi ypaBHEHHH C JByMs IEpPEeMEHHBIMH W
34 CUCTEM JIMHEMHBIX YpPAaBHEHMM C JByMs INepeMeHHbIMHU. I[Ipumepsl
pELIEHNs CUCTEM HEIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Perienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU




[Tonstue ¢ynkmuu. OO6macTh omNpeneraeHUss W MHOXECTBO 3HAYCHHM

1 ¢ynkuuu. CrocoOsl 3ajanus QyHKIUN
4.2 I'padux Gpynkimu. UreHne cBOWCTB GYHKUINU 1O €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 @OYHKIMH, OINUCHIBAIOUIME MPSAMYIO U OOpaTHyK IPONOPLUOHAIBHBIE
' 3aBUCUMOCTH, UX IpauKu
4.5 OyHKIMUU y =x7 y = X7
4.6 OyHkuu y = [x, y = |x]|
4.7 I'paduaeckoe pereHue ypaBHEHUN U CUCTEM YPaBHCHHMA
9 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BIYUCICHUS
. PamonanbHble yKcnaa, UppalMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEYHBIE
' JIECTUYHBIE POOH
MHOXECTBO  [EHCTBUTENBHBIX YUCEN, JEHCTBUTEIBHBIE YHUCIIA KAk
. OECKOHEUHBIE JECATHYHBIC ApoOH. B3amMHO OJHO3HAYHOE COOTBETCTBUE
' MEXYy MHOXECTBOM JEHCTBUTEIBHBIX YHMCEI M KOOPAMHATHOW IPSIMOU.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue A1eUCTBUS C ACUCTBUTEIBLHBIMHI YHCIAMU
WN3mepenus, npuOmmKkeHus, OIEHKU. Pa3Mmepbl OOBEKTOB OKPYKAIOIIETO
4 MHpa, JUIMTEIBHOCTh IPOLECCOB B OKpyxarouem wmupe. [Ipubmmxénnoe
' 3HaU€HUE BEJIWYMHBI, TOYHOCTb NpuUOMKeHUsA. OKpyrieHue 4Yucell.
[Tpukuaka v o1ieHKa pe3yIbTaTOB BBIUNCICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUS C OJHON ITIEPEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAILUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienne ypaBHEHH, CBOASIUXCS K KBaAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpumepbl pelnieHus ypaBHEHHMM TpeTbed W
' YeTBEPTOU CTEIIEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YpPaBHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JTUHENWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU




Pemienue cucteM AByX ypaBHEHMH, OJTHO M3 KOTOPBIX JIMHEHHOE, a APYroe —

2.9 .
BTOpOI CTENEHU
2.10 ['paduueckast UHTEPIIPETAIMs] CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 aNredpandecKuM criocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peienne nuHENHBIX HEPABEHCTB € OAHOU IIEPEMEHHON
2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBazgparHble HEpaBEHCTBA
516 ['paduueckass MHTEpHpETALMsI HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
' IIEPEMEHHBIMU
3 DyHKIUU
31 KBangpatnunas ¢ynkuus, e€ rpagux u cpoiictBa. IlapaGona, KoopauHaThI
' BEPIIMHBI TapalboJIbl, 0Ch CAHMMETPUH TapadoIIbI
32 I'paduxn Gyrxmii y=kx, y=kx+b 1 Ux CBOHCTBa
33 ['paduxu QyHKIMI y=k/X, ¥ = x° 1 UX CBOWCTBA
34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 UucnoBsle NOCIE10BaTENbHOCTH
Onpenenenue U crnocoObl 33JaHUS  YUCIOBBIX I0OCIIEOBATEIbHOCTEH.
4.1 3agaHue Mociae10BaTeIbHOCTH PEKYPPEeHTHOM (opMynnoil 1 Gpopmynoil n-ro
YJeHa
4o Apudmernueckass mnporpeccus. dopmynbl n-ro uieHa apupMeTHUECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX 1 YWICHOB
43 I'eomerpuueckas mnporpeccuss. PopMyibl n-rO 4WieHa TI€OMETPUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YIEHOB
N3o0pakeHne dieHOB apu(METHUECKOW M TEeOMETPHYECKOM MpOrpeccuid
4.4 TOYKAMU HAa KOOPAWMHATHOW TJIOCKOCTH. JIMHEHWHBIA M AKCIOHEHUHUATbHBIN
poct
4.5 CIokHBIE IPOLIEHTHI

MMPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM

NpoBepseMOro OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbI OCHOBHOI'O

TpedoBaHus o0urero oopaszoBanus Ha ocHoBe PI'OC




YMeHne omnepupoBaTh MOHATHUAMU: MHOKECTBO, IOJIMHOKECTBO,
olepanyy HaJ MHOXXECTBAMM; YMEHHE OINEpUPOBATh MOHATHIMU:
rpad, cBs3HBINA rpad, AepeBo, MUK, TPUMEHATh UX MPU PEIICHUN
3aja4; yMEHHE HCIOJb30BaTh TIpauuecKkoe MpeCTaBICHUE
MHOJKECTB [UJIsl OMHCAHUS pPeajbHBIX IMPOLIECCOB U SIBICHUMU, MPH

peLIeHUH 3aJ1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue OmnepupoBaTh IOHATUAMU: OIpPEACICHHE, AaKCUOMa,
TeopeMa, JI0Ka3aTelIbCTBO; YMEHHME pAcllO3HABATh HCTUHHBIE U
JIO’KHBIE BBICKA3bIBAaHUs, IIPUBOJIUTH IPUMEPbl U KOHTPIIPUMEPHI,

CTPOHUTD BBICKA3bIBAHUA U OTPULAHUA BBICKA3bIBaHUH

YMeHue oneprpoBaTh NOHATHAMU: HATYPAIBHOE YHUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJIO, JEIMMOCTb HATYPAIbHBIX YHCEIN, IMPU3HAKU
JEIUMOCTH, 11€JI0€ YHCII0, MOAYJb YUCIa, OOBIKHOBEHHAs IPOOb U
JecATUYHas JpoOb, CTAaHJAPTHBIA BUJA 4YHUCIA, PpAIMOHAIBHOE
YHCII0, MpPpaIOHATBHOE YHUCIO, apU(PMETHUECKUN KBaJIPaTHBIH
KOPEHb; YMEHHE BBIIOJHATH JACUCTBUS C YMCIAMH, CPAaBHUBATh U
YHOPAIOYMBATh YHUCIA, MNPEJICTABIATh YMCIA HAa KOOPAMHATHOU
IPSAMOM, OKPYIJIATh YWCIIA; YMEHHE JENaThb IPUKHUIKY U OLEHKY

pe3yibTara BBIYMCIICHUH

YMeHHe onepupoBaTh MOHATUAMHU: CTEIICHD C LIEIBIM II0OKA3aTelIeM,
apupmMeTHIecKu KBa/IpaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTENEeHU OOJIblIe €IWHUIbl; YMEHHE BBINOIHSITD
pacuérel mo (Qopmynam, MnpeoOpazoBaHMsS LEJBIX, JIPOOHO-
pPalMOHAIBHBIX BBIPAKEHUM U BBIPAXKEHUIN ¢ KOPHAMH, Pa3JI0KECHHE
MHOIO4WIEHa Ha MHOXXMTEIH, B TOM YHUCJIE C HCIOJIb30BAHUEM

q)OpMy.]'I Pa3HOCTU KBAaAPATOB U KBaJApaTa CYMMBI U Pa3HOCTHU

YMeHHe  OnepupoBaTb  IMOHATUAMHU:  YUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOM, 4YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHUE pellarb JHWHEHHBIE U
KBaJIpaTHbIE ypaBHEHUS, APOOHO-pallMOHAJIBHBIE YPAaBHEHMS C
ONHOW TIIEPEMEHHOM, CUCTEMBl [BYX JIMHEWHBIX YpPaBHEHHUH,
JUHEHbIE HEpaBEHCTBA M WX CHUCTEMBI, KBaJpaTHbIE U IPOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHUCIE
IIPU PELICHUH 33/1a4 U3 APYTUX NPEIMETOB U MPAKTUYECKUX 3a/1a4;
YMEHHUE HUCIO0JIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAMHATHYIO

IUIOCKOCTh JJIsl M300pa)KeHHs pelieHni ypaBHEHU, HEPABEHCTB U




CHCTEM

YMeHue ornepupoBaTh MOHATHUSAMU: (GYHKIHUS, rpaduk (QyHKINH,
HyIM (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIee W HAUMEHBIICEC 3HAYCHUS
byHKuuy; yYMEHHE OIIEpUpPOBATH MIOHATUSAMU: npsMast
NPONOPIMOHAIBHOCT,  JIMHEWHas  (QYHKIUS,  KBaJIpaTU4HAs
¢yHKuus, oOpaTHasi MPOMOPLUUOHANIBHOCTD, Mapadoa, rumnepoona;
YMEHHUE CTPOUTh rpaduku (YHKIWH, UCIOIB30BATh TpaduKu 1is
OTIpeNIeJIeHUs] CBOIMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEUICHHUs
3aj]a4 U3 JIPYrHX YYEOHBIX NMPEJAMETOB M PEAIbHOM JKU3HU; YMCHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/y BEIUYMHAMU

YMeHue  omepupoBarth  IMOHATHSMH:  IOCIEA0BATENbHOCTD,
apumernyeckass ¥ TeOMETpUYecKas MPOTPECCHH; yMEHHE
UCTIOJIB30BaTh CBOMCTBA IOCIIENOBATEIBHOCTEH, (HOPMYIIBI CYMMBI
¥ 00IIero wieHa MpU pPELIEHUH 3aJ]ady, B TOM YHWCIE 3a7ad U3

JPYTUX y4eOHBIX MIPEIMETOB U pEaIbHOM JKU3HU

YMeHue pemarh 3aa4u pa3HbIX TUIIOB (B TOM YHUCJIE€ HA IPOLEHTHI,
O W 4YacTH, JBIKEHHUE, paboTy, LeHy TOBapOB U CTOUMOCTb
IIOKYIIOK M YCIyI, HaJOru, 3ajadd u3 o0JacTu YIpaBJICHUS
JUYHBIMH M CeMeWHbIMM (PUHAHCAMHU); YMEHHE COCTaBISATh
BBIPDAKCHMS, YPABHEHUs, HEPAaBEHCTBA W CUCTEMBI II0 YCIOBHUIO
3a/layd, HUCCIEAOBaTh IIOJIYYEHHOE pEIIEHHE M  OICHUBATh

MIPaBI0N0I00HOCTH MOTYYEHHBIX PE3YJIbTaTOB

YMenue onepupoBaTb HNOHATUSIMM: (uUrypa, TOUYKa, OTpPE3OK,
npsiMasi, JIyd, JIOMaHas, YroJ, MHOTOYIOJBbHUK, TpPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIuaHa, OMCCEKTpHca U BbICOTa
TPEYroJbHUKA, YETBIPEXYTOJbHHUK, MNapajjiesiorpaMM, poMmo,
NPSIMOYTOJIBHUK,  KBaJApaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTYpaMu;
YMEHME pelIaTh 3a/la4i, B TOM YUCIIE€ U3 TIOBCETHEBHON KM3HU, HA
HaxXOXJECHNE TIEOMETPUYECKMX BEJIWYMH C  [PUMEHEHHEM

M3Y4YEHHBIX CBOMCTB GUryp u (pakToB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (GUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; I1APaJUICIBHOCTD U NEPIEHIUKYISAPHOCTD NPAMBIX,
YroJa MeXAYy TNpsSMBIMHU, IEPIECHIUKYISAP, HAKJIOHHAs, IMPOEKIUS,

nogodue  ¢uryp, mNOA00HBIE  TPEYrOoJbHUKH,  CHUMMETpPHUs




OTHOCHUTEJIBHO TOYKU U NPSMOH; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO U mojmoOue  ¢uryp,  mnapauiedbHOCTh U

MEPIEeHIUKYIIPHOCTD MPSIMBIX B OKPY’KAIOILEM MHUpE

11

YMeHue omnepupoBaTh IMOHATHUAMHU: JUIMHA, DPACCTOSHUE, YIOJ
(BeMuyMHA yriia, CHHYC M KOCHHYC yIjla TPEYroJbHHUKA), IUIOIIA/Ib;
yYMEHHE OLIEHMBaTh pa3Mepbl INPEAMETOB U OOBEKTOB B
OKpY’KalOIIeM MHpe; YMEHHE MPUMEHATh (hOpMYIbl epuMeTpa u
IUIONIAIM MHOTOYIOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOLIAAH
Kpyra, oObeMa HpPSIMOYrOJAbHOIO Hapajielenulesa; YMEHHE
IIPUMEHATHh IPU3HAKM PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe YIJI0B TPEYIOJIbHHKA, TeOpeMy [Tudaropa,
TPUTOHOMETPUYECKHE COOTHOIUEHUS JUIS BBIYMCIEHUS JJIUH,

pacCTOAHUH, TJIOIIAACH

12

YMenue wu3o0paxarb Iulockue (GUIypsl M HMX KOMOMHaLuW,
IPOCTPAHCTBEHHbIE (PUIYPBI OT PYKH, C IHOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHHe OnepupoBarb IOHATUAMU: IIPAMOYIOJIbHAs CHUCTEMA
KOOPJMHAT, KOOPJAWHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOpa HAa 4YHUCIO, CKAIKIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJb30BaTh BEKTOPbI M KOOPIMHATHI IS
IIPEACTABJICHNS JAaHHBIX U PELICHUSA 3a4a4, B TOM YUCIE U3 APYIUX

y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

14

YMeHue onepupoBarh MOHATUSMHU: CTOJIOMKOBBIE U KPYTIOBBIE
IyarpaMMbl, TaONMIBL, CcpeaHee apudmMeTHueckoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHbLIIee 3HAUYCHUs, pa3Max 4iCIOBOro Habopa;
YMEHHME U3BJIEKAaTh, HWHTEPIPETUPOBaThH U MPEOOpPa3OBHIBATH
uHpOpMalIKIO, MPEACTaBIEHHYI0 B Ta0lMIAX W Ha AMarpammax,
OTpaKaroIlllyl0 CBOWCTBA M XapaKTEPUCTHUKU pealbHBIX MPOLIECCOB
U SBJICHUH; YMEHHME paClO3HaBaTh W3MEHUUBBIE BEJIWYUHBI B

OKpYXaroIleM MUpe

15

YMeHue onepupoBarh MOHATUSAMU: CIyYalHBIA OMBIT (CIy4alHbII
HKCHIEPUMEHT), 3JEMEHTapHOE COOBITHE (PJIEMEHTApHBIH HCXO)
CIIy4allHOTO OIBITa, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
yYMEHHE HaXOJUTh BEPOSTHOCTH CIy4aillHBIX COOBITHH B ONBITAX C
PaBHOBO3MOHBIMU AJIEMEHTAapPHBIMU COOBITUSMU; YMEHUE PellaTh

3aaa4uu MCTOAOM OpPraHU30BaAHHOI'O Hepe6opa n C UCIIOJIb30BAHUECM




IIPaBWJIa YMHOKEHUS; YMEHUE OLICHUBATh BEPOATHOCTH PEATbHBIX
COOBITHI U SIBIICHU, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXAlOIIEM MHUPE U B JKU3HHU;
3HAaKOMCTBO C TIOHSITHEM HE3aBHUCHMBIX COOBITHIA; 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YHMCE U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BeIOUpaTh MOIXOIANTUNA M3yUYEHHBIH METOM JJIS PeIICHUs
3a/1ayu, MPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH
B IIPpUPOJE M JKU3HU, PACMO3HABATH MPOSIBICHUE 3aKOHOB
MaTeMaTUKHd B HMCKYCCTBE, OIMCHIBATH OTJIEIbHBIC BBIAAIOLIUECS
pe3yJbTaThl, MOJYYEHHbIE B XOJ€ pa3BUTHS MaTEMAaTHUKH Kak
HAayK{, TPUBOAUTH MPUMEPhl MATEeMAaTHYECKUX OTKPBITUH U HX

aBTOpPOB B OTEUYECTBCHHOM 1 BCGMHpHOfI HCTOpUH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

1.1 Harypanbnble u nensie uncina. [Ipu3Haky AeIMMoCTy HEIbIX YHCel

- OObIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEYHbIE
. MepUOaNIEcKHe Ipodu

13 Panuonaneupie uncia. ApudmMeTrndyeckue omepanui ¢ panuoOHAIbHBIMU
. YUCIaMHu

» JleiicTBuTenbHBIE uncaa. ApupMeTHUECKHUE ONepaluu ¢ ACHCTBUTEIbHBIMU
. YUCIaMHU

s [TpubnmxEHHbIE BBIYMCICHUS, TpPaBUIAa OKPYIJICHHs, MPUKUIKA M OIEHKa
. pe3yibTaTa BBIYUCICHUN

2 AnrebpandecKkue BoIpaKEHUS

2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ menbiM nokaszateneM. CTeneHb C pallMOHAIBHBIM I1OKa3aTesIeM.
. CBoiicTBa CTeTIEHU

2.3 MHorouIeHb!

24 Anrebpanueckast 1poOb

. Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleHcTBUS ¢
. apu(pMeTUYECKUMHU KOPHIMHU HATypaJIbHOMN CTETIeHU
3 VYpaBHEHUs U HEPABEHCTBA

- Lensie u npoOHO-paroHalbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

1s ensle u apoOHO-panmoHanbHble HepaBeHCTBA. CUCTEMBl U COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4

4 Uucnoble NOCIIe0BATENbHOCTH




4.1

ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHHUs IIOCIIEN0BATEILHOCTEN

Apudmernueckas u reomerpuyeckas mnporpeccun. Dopmysna CIOXKHBIX

4.2
MIPOIICHTOB
5 OyHKIUU
OyHKIUA, cmocoObl 3amanus  GyHkuuH. ['paduk  dyakuun. OOmacTh
ONpEeNeJICHUs] W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hymm  dynxnum.
5.1. [TpomexxyTku 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIIWH.
Makcumymbl W MUHUMYMBI (yHKiuu. Haubonpimiee U HauMeHbIIee
3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOIMCTBA
7.2 TpeyronbHuk
7.3 MHOroyroiabHuKu
7.4 OKpy»KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYHH
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Maremaruka. Anrebpa: 7-ii kiacc: 0a30BbI ypOBeHb: y4eOHMK; 15-¢ m3maHme,
nepepadorannoe MaxkapeiueB 1O.H., Munaiok H.I'., HemxoB K.M. u np.; moa penakuueit
TensxkoBckoro C.A. AkunonepHoe o6mectBo «M3narensbctBo «lIpocselienne

2. Marematuka. AnreOpa: 8-l kiacc: 0a30BbI ypOBEeHb: y4eOHHK; 16-e u3gaHue,
nepepaborannoe MaxkapeiueB FO.H., Munaiok H.I'., HemkoB K.M. u np.; moa penakumei
TenskoBckoro C.A. AkunonepHoe obmectBo «M3narenberBo «lIpocBemienue.

3. Marematuka. Anrebpa: 9-i1 kiacc: 0a30BBIM ypOBEHb: yueOHUK; 15-¢ m3manwue,
nepepaborannoe MaxkapeiueB 1O.H., Munmiok H.I'., HemxoB K.W. u np.; mox penakumeit
TenskoBckoro C.A. AkunonepHoe obmectBo «M3narenbctBo «lIpocBenieHuey.

4. Anrebpa, 9 xinacc/ Komsarun HO.M., Tkauea M.B., ®engopoa H.E. u npyrue,

AxunonepHoe o6mectBo «M3narensecrBo «lIpocsemmenne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Anrebpa. Meroauyeckue  peKOMeHIanuu. 7  Kilacc:  ydeOHoe  mocobue
st obmeoOpazosar.  opranmzauuii /  [C. b, CysopoBa, E. A. byHumoswuu,
JI. B. KysnenoBa u ap.]. — M. : IIpocemenne, 2015. — 000 c. : wnm. —
ISBN 978-5-09-035910-8.

2. Nzyuenue anreOpsl B 7-9 kiaccax: mocobue ans yuureneidt - Maxkapsiues 10.H.,

Munmrok H.I'., CyBoposa C.b., lllnsikoBa

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET



Anpec 0P

Ha3Banue pecypca / KpaTkoe OnucaHue

http://window.edu.ru/

DnekTpoHHass OMOMMOTeKa YYEOHHMKOB W METOIUYECKUX
marepuanioB. IIpeagmernsie  pazgensl  «MaTtemaTtukay,
«Anre0pay, «I'eomerpus»

https://fipi.ru/

®denepanbHbIi MHCTUTYT MeAaroruyeckux uiMepenuii. OI'D
u EI'D no maremartuke. Ha caiite pasmemarorcs: aemo-
Bapuantel EI'D, OI'D, I'BD mo maremaruke, COOpHUKH
MaTepuagoB s TMOJATOTOBKH  OOYYarOIIMXCA 10
MaTeMaTHKe, METOJAMYECKHE PEKOMEHIAIMH SKCIEePTOB
MPEAMETHON KOMUCCUU IO MATEMATHKE.

http://window.edu.ru/wi
ndow/catalog

Karanor Poccuiickoro o6meo6pa3oBarensHoro Iloprana.
[Ipenmernsie  pasmensl  «MaremaTuka»,  «Anredpay,
«I"eomeTpusi».

http://www.school.edu.r
u

Karanor «O6pa3oBarenbHble pecypcbl ceTu MHTepHeT st
o01ero oopa3oBaHUs».

http://catalog.iot.ru

Karanor «llIxoneubiii SAupekc». IlpeamerHbie paspeinbl
«Marematukay, «Anredpay, «['eomeTpus».

https://resh.edu.ru/about

I'ocynapcTBenHas oOpa3oBaTenbHas miatdopma
«Poccuiickas 3/eKTpOHHAs LIKOJIa» — 3TO MUHTEPaKTUBHBIE
YPOKH IO BCEMY IWIKOJIBHOMY Kypcy ¢ 1 mo 11 kmacc ot
JAYYIIUX y4YUTENEeH CTPaHbl, B TOM YHUCIIE [0 MaTeMAaTHKeE.
HNndopmannonHo-obpa3zoBarenbHas cpefa Ui H3Yy4eHUs
MaTeMaTHKH, OObEANHAIONIAs] YUeHUKA (B TOM YHCIE AeTei
¢ OB3), yuurens, poauTenss ¥ OTKPHIBAIOIIAS PABHBIH
JOCTyl K  KauyeCTBEHHOMY  00meMy  0o0pa30BaHUIO
HE3aBUCHMO OT COLIMOKYJIBTYPHBIX YCIOBHUH.

https://uchi.ru/

VYuu.py - oredecTBeHHasi OHJIAlH matdopma, rae yaeHHUKH
n3  peruoHoB  Poccum  u3ydaroT  MareMartuky B
WHTEPAKTHBHOW QopMme. YUH.py pacKpbhIBacT MOTCHIIAAT
Kaxxgoro pebenka. Ilmardopma ananusupyer AeicTBUS
K@KJIOr0 YYEHHKa M Ha OCHOBE JaHHBIX MOJ0MpaeT
NEpCOHAJbHBIC  3a/laHUs, CO3JaBas TakuM  00pazom
MHIUBUAYAIbHYI0 00pa30oBaTENIbHYIO0 TpaeKTopHio. B Tom
4HCJIE U 10 MATEMATHUKE.

https://rsr-olymp.ru/

Caiit  Poccuiickoro coBeTa ONMMIINAJ  IIKOJIBHUKOB.
[lyGnukyeTrcss ~ yTBEp)KIACHHBIM  MepeueHb  OJMMIIHA[
IIKOJIbHUKOB Ha TEKYIUI y4eOHBIH ro1.

http://school-
collection.edu.ru/

Enunas xomnexkuus HudpoBbix oOpazoBaTenbHBIX peCypCcoB
110 MaTeMaTHUKe, 1o KiaccaM, TemaM u Y MK

10.

https://www.uchportal.r
u/

YunutenbCckuil mOpTan — MEXAYHApOAHOE COOOIIECTBO
YUUTEIIEH.

Komrekuust aBTOpCKMX IpEe3eHTalil, ypOKOB U TECTOB,
KOHTPOJBbHBIX pabOT M paboyux Mporpamm Ajsi y4uTeneu
IIKOJI, B TOM YHCJIE€ M IO MaTeMmaruke Marepuanbsl uis
noAroToBku yvammxcs k EI'D u OI'D., B ToM uucie 1o
MaTEMaTHKE.

11.

https://www.zavuch.ru/

3aByu. Mupo.CaliT COAEPHKUT METOIUYECKHE MaTEepPUAITBI
JUIs  TIPerojiaBaHusl MaTeMaTHKH, II03BOJIIET TPOWUTH
HE3aBHUCHUMBIH MOHUTOPHHT B oOsactu mpoduis cBoeit
palboThl, COAEPKUT HUHPOPMALMIO O KOHPEpEeHIMIX |




[ dopymax.
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