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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHNE JPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO ISt
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButne y o0ydarommxcs
HAYYHBIX TPEACTABICHUNH O MPOUCXOKACHUU U CYIIHOCTH alnreOpanuyecKux
abcTpakiuii, cnocode OTpakeHUsI MATEeMaTUIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEeMaTHYECKOTO MOJCIUPOBAHHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3yuyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca alredpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PACCyXJIeHUs, 0000IIeHIEe 1 KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yYeHUSI.

B crtpyktype mporpammbl y4eOHOTO Kypca «Anrebpa» sl OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuU: «Yucnaa ¥ BRIUKCICHUSN», K ANITeOpanyecKue BhIPAKCHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommmcs
IPUXOJIUTCS JIOTHUYECKU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. ComepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Comepxxanne mnuHMA «YWcTa ¥ BBIYHCICHUS» CIYXKXUT OCHOBOW ISt
JABHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
®U3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAalMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa3oBaHHIO.

CopeprkaHue AByX anreOpandecKux JMHUN — « AIre0pandecKue BhIPaKEeHUsD»
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4ueOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJIAJIEHUE HaBbIKaMU
JNeAyKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprkanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy miiaHy B 7-9 kjaccax u3ydaercs ydeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha uzyuenue yyeObHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJAEPKAHUE OBYUYEHUA
9 KJIACC

Yuciaa v BBIYMCICHUA

ParnmonanpHpie 4Kcna, MppalMOHANIBHBIC YHCIA, KOHEYHBbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCTIA
KaKk OECKOHEUHbIE JAecATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JIEUCTBUTENBHBIX YACEI U KOOPAUHATHOU MPSMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOIIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIeM MHUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHre ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTalrss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabona, kKoopauHaATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOWCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

[ToHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
PEKypPEHTHOI (popMyJioif U (HOpMYIIOH /1-TO YIeHa.



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

N300paxeHne 4IEHOB apuPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS IpPOrpamMMbl y4eOHOro Kypca
«AJrebpa» XxapakTepu3yroTCs:

1) naTrpuoTHYecKoe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAAHbIX chepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peai3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYX/IEHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BA)KHOCTH MaTEMaTH4YECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodecCHOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUyAIbHON TPAEKTOPUH O0pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTE€MaTUYECKUX OOBEKTOB, 3a7ad, PEUICHUH, pacCyX JACHHUN, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYJbTYypOW Kak CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIEN0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYyroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Ccpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPY’KaIIIeH Cpeabl, OCO3HAHUEM
100alTbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIeEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MPpUOOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jijornueckue JaeicTBuA:
BBISIBIIATH WM XapPaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeieSIieHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(pUKaIuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;
BOCIIPUHUMATH, (HOPMYIUPOBAThH U MPEOOPA30BHIBATH CYXKIACHUS: YTBEPAUTEIILHBIE
U OTpUIIATeIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;
BBISIBJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOJNIOJACHUAX W YTBEPXKICHHUSAX, MpejaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUUI;



JenaTh BBIBOJABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHUH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TpsAMble U OT
NPOTUBHOIO), TPOBOJUTH  CAMOCTOSTEIBLHO  HECIOXKHBIE  JI0KAa3aTeIbCTBA
MaTeMaTU4YeCcKuX (PaKTOB, BHICTpPAUBATh apTryMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpaTh CHOCO0 perieHust yueOHOH 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOASAIMMA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCTIONB30BaTh BOMPOCHl KaK HMCCIEAOBATEIbCKANA HWHCTPYMEHT TIO3HAHUS,
GopMynupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIeMy,
CaMOCTOATENLHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOE, (pOpMUpOBaATh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITENBHO COCTABIEHHOMY IIJIaHY HECJIOXHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEIOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4eCKOTro
00BbEKTa, 3aBUCUMOCTEH O0BEKTOB MEXIY COOOiA;

CaMOCTOATENFHO (OPMYIHPOBAaTH OOOOIIEHUS W BBIBOJABI MO pe3yjibTaTam
OpOBEAEHHOIO  HAONIONCHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora c nundopmanueii:

BBISIBIIAITH ~ HEJOCTATOYHOCTh U M30BITOYHOCTH  WHGOpPMAIMHU, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBEIOWpATh,  AHAJU3UPOBATh, CHUCTEMATU3MPOBATH W  HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOWpATh (hopMmy mpeAcTaBiaeHUS HHGOPMAIMK U WIUTIOCTPUPOBATH pPEIIaeMbIe
3aJlayu CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 1X KOMOWHAITUSIMH,

OIICHMBATh HAJIEKHOCTh MH(DOPMAIIUU 1O KPUTEPHUSIM, MPEIITOKCHHBIM YUUTEIEM
WM CPOPMYITHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIE TeiCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXACHUS B COOTBETCTBHH C YCIOBUSMH U
HeasiMA  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/aud,
KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B XoA€ OOCYXIEHHUs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKIECHUAMH JIPYTUX YYaCTHUKOB



nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEACTABIATh PE3YyJbTaThl PEIICHUA 3aJaud, SKCIEPUMEHTA, HCCIECIOBaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMmar BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHMMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAJIBHON
palboTHI IPH pEIIeHUU YYEeOHBIX MaTeMaTHUECKHX 3a]1aY;

IPUHUMATh I€JIb COBMECTHOW JESTEIBHOCTH, IIAHUPOBATh OPTaHU3ALMIO
COBMECTHOI paboOThI, paclpeneisTh BUAbl pabOT, JTOroBapuUBaThCs, OOCYKIaTh
IPOLECC U PE3YJIbTAT padOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0O0CY)IeHUsA, OOMEH MHEHUSIMH,
MO3TOBBIE LUITYPMbI U APYTHE), BBHITOIHATH CBOIO YacTh pabOThI U KOOPJAUHUPOBATH
CBOM JCHCTBUSA C JAPYTMMH YJIEHAMHU KOMAaHJbI, OLICHMBAaTh KadeCTBO CBOETO
BKJIaZla B OOLIMH MHPOAYKT MO KPUTEPHUSIM, CHOPMYJIUPOBAHHBIM YUaCTHHUKAMU
B3aMOJIEUCTBHS.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeiiCTBUSA

Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, aIrOPUTM pEelIeHMs] 3aJaud (WM €ro 4acTh),
BBIOMPATHh CTHOCOO pEIICHUs] C y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUpOBATh M KOPPEKTUPOBATH BapHaHTbl PEUICHUH C
y4€TOM HOBOM MH(POpPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJA/E€Th CIOCcOOaMU CaMONPOBEPKH, CAMOKOHTPOJS IIpollecca U pe3yibTara
pELIeHUs] MaTEMaTUYECKOM 3a1a4H;

NpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIpPH PEIICHUH 3a/1ayW,
BHOCUTb KOPPEKTHBbI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABICHHON LIENH H
YCJIOBUSIM, OOBACHSITh TPUYUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI LIETH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 9 kuacce oOydaromuiics MOJYYUT CIEIYIOIINE
peIMeTHbIEC PEe3yIbTaThl:

Yucia v BbIYMCICHUS

CpaBHUBaTh M yHOPSAJOYMBATh PallMOHAJIbHBIE U UPPALIMOHAJIbHBIEC YHCIIA.

Bemonuate apudmernueckue AEMCTBUS C  palMOHAIBHBIMM  UYHCIAMH,
coueTass YCTHble M THUCbMEHHBbIE MPHUEMBI, BBIIOJHATH BBIUUCICHHUS C
UpPpaALMOHATIbHBIMU YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTeassMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJApaTHBIE yPAaBHEHUWs, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIIINE TPOOHO-pAIlMOHATILHBIEC YPABHEHUS.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauydl aidreOpamvyeckuM CIOocOOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUMHA

Pacno3naBath (PyHKIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTUYECKU

pacIojIoXeHNe Ha KOOPJAMHATHOW TJIOCKOCTH rpadukoB QpyHKIMN BUAa: y = kX, y
=kx +b y=kix,y=ax2 + bx + ¢, y = x3, y =\x, y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh KBaapaTHuHyO (QYHKIHUIO 110 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 TMPOTpPecCUd Npu
Pa3HBIX CIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYT n-ro 4jieHa
apu(pMeTHyeCKo U reOMeTpUUYECKON MPOrpecCHii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM K 0 (undgposbie)
n/n NMpoOrpamMmbl Bcero OﬁﬂTpom’m’le p ﬁaKT"quKHe o0pa3oBaTtejibHbIE
padoThI padoTsI pecypcb
1 Yucina u BeruncieHus. JlelcTBUTEIbHbBIC 9 bubmuoreka [{OK
4yHcia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7t419d08
bubmuoreka [{OK
1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
1 1
> PynKun 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
1 1
6 UwucnoBble mociie1I0BaTEIbHOCTH 5 hitps-//m.edsoo.ru/7f419d08
7 [ToBTOpEeHMe, 006001IEHNE, CHCTEMATH3ALUS 18 1 bubmmnorexka HOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

9 KNIACC
KonuyecTBo yacos
o K I Hara DJIeKTpPOHHbIe U (pPOBbIE
11/-11 Tema ypoka B OHTPOI paxThie u3yye = odOpaszoBaTesibHbIE
cero bHbIE CKHe st pecypesr
padoThI padoThbI
PannonanbHble yncna, uppauoHaIbHbIE
1 YHClla, KOHEYHbIE U OECKOHEUHbBIE 1
JECSITUUHBIE IpOoOU
MHOX€ECTBO 1€MCTBUTENBHBIX YUCEIT,
2 JeMCTBUTEIbHBIC YHCIIa KaK OECKOHEYHBIC 1
JECSITHYHBIE TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE
3 MEX1y MHOXECTBOM JI€HCTBUTEIBHBIX 1
YHCeJl © MHOXXECTBOM TOYEK KOOPIAMHATHON
IPSIMOi
CpaBHeHuE ENCTBUTENBHBIX YHCED,
4 apu(METHIECKHUE TEUCTBHS C 1
JIEMCTBUTEJIbHBIMU YU CIIAMHU
5 [IpubnuxEéHHOE 3HaUeHNE BETUYNHBI, 1
TOYHOCTb MPUOIMKEHUS
OkpyrIieHne Ynce 1
OkpyrIieHne Ynces 1
3 [Ipukuaka u olleHKa pe3yJIbTaTOB 1
BBIYMCIICHHUI
9 [Ipukuaka u olleHKa pe3yJIbTaTOB 1
BBIYMCIICHUI
10 JIunelinoe ypaBHeHue. Pemenne 1 bubnmorex [JOK
YPaBHEHUH, CBOJAIIMXCS K JUHEUHBIM https://m.edsoo.ru/7f43bf66
11 Jluneitnoe ypasHenue. Perenue 1




YPaBHEHUM, CBOJAIIMXCS K JUHEUHBIM

KBanparHoe ypaBHeHue. Penienne bubnmnoreka HOK
12 .
YPaBHEHUH, CBOIAILNXCS K KBaJAPATHLIM https://m.edsoo.ru/7f43c542
KBanparHoe ypaBHeHue. Perienne bubnmnoreka HOK
13 .
YPaBHEHUH, CBOJSIINUXCSA K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBaapaTHbie ypaBHEHUS Bubmorexa OK
p yp https://m.edsoo.ru/7f43c¢3d0
15 bukBagpaTHbie ypaBHEHUS Bubmiorexa HOK
https://m.edsoo.ru/7f43c¢3d0
[Ipumepsl penieHust ypaBHEHUHN TPEThEUN U
16 4eTBEPTOU CTETNIEHEN Pa3JIOKEHUEM Ha
MHOKHUTEJIH
[Ipumepsl penieHust ypaBHEHUHN TPEThEU U
17 4yeTBEPTON CTENIEHEN Pas3JIOKEHUEM Ha
MHOKHUTEJH
13 Pemenne npoOGHO-paliOHAIBHBIX bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6GHO-paIiOHATBHBIX bubnmnoreka [HOK
YpaBHEHUU https://m.edso0o.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 3a0a4
anredpandeckuM MeTOI0M
1 Pemenyie TeKCTOBBIX 3a7a4
anredpandeckuM MEeTOI0M
2 Pemenye TeKCTOBBIX 3a7a4
anredpandeckuM MEeTOI0M
23 KonTtponbHas pabora o Teme "YpaBHeHUs
C OJIHOM EepEMEHHOMN"
24 YpaBHEHUE C IByMS IIEPEMEHHBIMU U €T0 bubnuotexa [JOK
rpadguk https://m.edsoo.ru/7f43d0b4
75 YpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU U €T0 bubnmoreka [JOK

rpadguk

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




Cucrema /1ByX JIMHEHHBIX YpaBHEHUH €

26 .
JIBYMsI [IEPEMEHHBIMU U €€ pelieHue
27 Cucrema JIByX JUHEWHBIX YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema JIByX JUHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pelieHue
29 Cucrema 1ByX JIMHEHHBIX YPaBHEHHH €
JIBYMsI IEPEMEHHBIMU U €€ pelieHue
Pemenue cucrem AByX ypaBHEHUI, OJTHO U3
30 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU Bubmrorexa LIOK
CTeICHM https://m.edsoo.ru/7f43d23a
Pewienue cucreM nByX ypaBHEHUM, OHO U3
31 KOTOPBIX JINHEMHOE, a IPyroe — BTOPOMl Bubmiorexa IOK
P https://m.edsoo.ru/7f43d55a
Pemenne cucreM nByX ypaBHEHHH, OHO U3
32 KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOH
CTENeHU
Pemenne cucreM nByX ypaBHEHHU, OHO U3
33 KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOH
CTENeHU
34 ['padmyeckas HHTEpIIpeTALINs CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
35 Pemienne TeKCTOBBIX 3a/1a4
anredpandeckuM crnocodom
36 Pemrenye TeKCTOBBIX 3a0a4
areOpanyeckuM crnocodom
37 KonTponbhas pabota no teme "Cucremsl
ypaBHEHUN"
38 UucnoBble HEPABEHCTBA U MX CBOMCTBA
3 q N bubmuorexa [{OK
9 HCJIOBBIE HEPABEHCTBA U UX CBOMCTBA

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




JIvHeiHbIE HEPABEHCTBA C OAHOM bubnmnoreka HOK
40 .
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f43af08
JIunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
41 .
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
JIunelinble HEpaBEHCTBA C OJJHOMN bubmmoreka [JOK
42 .
MIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEILICHHE
44 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOI U UX pelIeHue
45 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOI U UX pelIeHue
46 KBanparHbie HEpaBEeHCTBA U UX PEIICHUE buGnuorexa [JOK
P P P https://m.edsoo.ru/7f43b098
47 KBanparHbie HepaBeHCTBA U UX PEIICHUE bubmoreka LOK
AP P P https://m edsoo.ru/7f43b21e
48 KBanparHbie HEpaBeHCTBA U UX PEIICHUE bubmoreka LOK
AP P P https://m edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PELICHUE
50 KBaznpaTHble HEpaBeHCTBA U UX pelLIEHUE
51 ['padmyeckas uHTEpIpeTaLlUsi HEPABEHCTB U bubmuoreka [JOK
CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'paduueckas uHTEpIIpETaLINSI HEPABEHCTB U
CHCTEM HEPaBEHCTB C JBYMs MTEPEMEHHBIMHU
53 KonTpomnpHas pabota mo Teme
"Hepasencrna"
54 Kanparuunas ¢pyHkuus, e€ rpagux u bubmuoreka [IOK
CBOICTBA https://m.edso0o.ru/7f4396c6
55 KBanparuunas ¢pynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢yHkius, e€ rpaduk u bubnmoreka [JOK




CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnmnoreka HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnmnoreka HOK
napaboJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaOousa, KOOpAMHATHI BEPLUINHBI Bu6muoteka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a526
62 [TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboIIbl, 0Ch CHMMETPHH 1apadoIbl
63 I'paduxn pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=VvX, y=[X|
I'paduxn pynkumii: y =kx, y =kx +b,
64 b o -
y_k/Xa Y=X7, y=VX, y_|X|
I'paduxn pynkumii: y =kx, y =kx +b,
65 - S -
y_k/Xa Y=X7, y=VX, y_|X|
66 I'paduxu pynkmmii: y =kx, y =kx +b,
y=k/x, y=x*, y=vx, y=|x
67 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x’, y=vx, y=|x
63 I'paduku pynkumit: y =kx, y =kx +b,
y=k/x, y=x’, y=vx, y=|x
" " bubnuotexa [JOK
69 KonTtponbHas padora no teme "®@yHKmu https://m.edsoo.ru/743ab84
70 [TonsiTHE YKCTIOBOM MTOCIEA0BATENBHOCTH bubmorexa [JOK
https://m.edsoo.ru/7f43e6¢c6
3ananue [OCIIe0BATEILHOCTH } Bubmiorexa [IOK
71 peKyppeHTHOHI Gopmynoii u popmyson n-ro

YJICHA

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




Apudmernueckas 1 reoMeTpUIecKast bubnuoreka [JOK
72
POTPECCUU https://m.edsoo.ru/7f43ed7e
ApudmeTrnueckasi U reoMeTpuyecKas bubnmoreka [JOK
73
porpeccuu https://m.edsoo.ru/7f43{3b4
dopmyibl n-ro wicHa apuhMETHUECKON U
74 reoi)/lez MYECKOI Ipor Ie):c::lilﬁ CYMMEI bubnnorexa LIOK
P porp - ¢y https://m.edsoo.ru/7f43f58a
MEePBBIX N YJICHOB
Dopmyinbl n-ro WieHa apuhMETHIECKON U
75 reollzaez WYECKOU mpor EC((}I)/IFI CYMMBI Bubmorexa OK
p porp » €Y https://m.edsoo.ru/7f43ef2c
MIEPBBIX N YJICHOB
Dopmyibl n-ro WicHa apuhMETHIECKON U
76 reollzaez WYECKOU mpor EC((}I)/IFI CYMMBI bubnnorexa [JOK
p porp e https://m.edsoo.ru/7f43f0c6
MEePBBIX N YJICHOB
dopmynbl n-ro wieHa apuhMETHUECKON U
77 reollzlei] MYECKOU IIpor lgcc(:il)/lﬁ CYMMEI bubnnorexa [JOK
P porp &y https://m.edsoo.ru/7f43f72¢
MEePBBIX N YJICHOB
Ddopmynsl n-ro WwWieHa apuhMETHIECKON U
78 reollz/[ez WYECKOU mpor ECSI)/HZ CYMMBI Bubanorexa LIOK
p porp > €Y https://m.edsoo.ru/7f43f8a0
MEePBBIX N YJIEHOB
N306paxkenue 4jaeHoB apupMETHIECKON 1
79 T€OMETPUUYECKON MTPOTrPECCUil TOUKaMH Ha
KOOPAMHATHOM IJIOCKOCTH
N300pakeHue ujieHoB apupMETHIECKON U
80 T€OMETPUUYECKON MTPOTrPECCUi TOUKaMH Ha
KOOPJMHATHOM IJIOCKOCTH
81 JInHEeNHBIN ¥ SKCIOHEHIIUAIBHBIN POCT
82 CI105KHBIE TPOIICHTHI Bubmnorexa HOK
p https://m.edsoo.ru/7f43fe0e
83 Clo>XHbBIE OPOLIEHTEI Bubmnorexa OK
p https://m.edsoo.ru/7f4401a6
34 KoHnTtponbnas padora mo teme "UucnoBbie bu6muoreka [IOK

ocjiaenoBareIbHOCTH "

https://m.edsoo.ru/7f4404{8




85

[ToBTOpeHnue, 0600IICHNE 1
cHUcTeMaTU3alus 3HaHWi. 3aMuch,
CpaBHEHUE, JEUCTBUS C JECHCTBUTEIbHBIMU
YUCJIaMU, YACTIOBAs psiMast

86

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONIEHUS, IPOMOPIIUU

87

[ToBTOpeHnue, 0600IICHNE U
cucremaTu3anus 3Hanui. OKpyricHue,
npuOIMKEHUE, OLIEHKA

88

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
crocobom

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenue, o6obIIEHNE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM
CII0COO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIeHNE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM
CII0COOOM

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenwue, 0600IIEHNE 1
cuctemaruzanus 3HaHui. [IpeodpasoBanue
anredpandeckux BHIPAKEHUH, TOMYCTUMBIE
3HAUYEHUS

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

92

[ToBTOpeHnue, 0600IIeHNE U
cuctemaruzanus 3Hanuil. [IpeodpazoBanue
anreOpanyecKuX BBIPAKEHHIH, IOy CTUMBIC
3HAYCHUS

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHnue, 0600ImIeHNE U
cucreMaruzanus 3HaHui. [IpeobpazoBanue
anreOpandecKuX BHIPAKEHUH, TOMYCTUMBIC

bubnunoreka LIOK
https://m.edsoo.ru/7f444612




3HA4YCHU

94

[ToBTOpeHnue, 0600IICHNE U
cucTematH3anus 3Hanuii. [IpeodbpasoBanue
anreOpanyecKuX BhIPAKEHHUH, JOIYCTUMBIE
3HAYCHHS

bubnunoreka LIOK
https://m.edsoo.ru/7f444a94
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[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTH3anus 3HaHui. OyHKIUH:
IIOCTPOEHNE, CBOMCTBA N3yUYEHHBIX
byHKIMA

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56
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[ToBTOpeHnue, 0600IMICHNE 1
cucTeMaTH3anus 3HaHui. OyHKIUK:
IIOCTPOEHNE, CBOMCTBA N3yUYEHHBIX
byHKIMA

bubmuoreka [{OK
https://m.edsoo.ru/7f444{44
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IToBTOpEHME, 0000IICHUE 1
cucremaTusanus 3HaHuil. OyHKIuu:
MOCTPOCHHE, CBOMCTBA U3YUCHHBIX
byHKIMA

bu6nunorexa LIOK
https://m.edsoo.ru/7f44516a
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[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
MOCTPOCHUE, CBOMCTBA N3YUCHHBIX
byHKIMA

bu6nunorexa LIOK
https://m.edsoo.ru/7f4452e6
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[ToBTOpeHnue, 0600IIeHNE U
cucreMartuzarus 3Hanui. ['paduaeckoe
pellICHHE YPAaBHEHHUN U UX CUCTEM

bubnunorexa LIOK
https://m.edsoo.ru/7f445516
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[ToBTOpeHnue, 0600IIeHNE U
cucreMartuzarus 3Hanui. ['paduaeckoe
pellicHHe YPAaBHEHHI U X CUCTEM

101

HtoroBast KOHTpoJibHAs paboTa

102

O0001IeHne U cUCTEMaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

9 KIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
pesyabTaTa o0pa3oBaTeJIbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
1 Yucna v BIYMCICHUS
- CpaBHUBaTh M yHOPAAOYMBATh PALMOHAIBHBIE M HMPpaLMOHAIbHbIE
. qucia
BeimonHATe apudMeTndeckue ACHCTBHS C PalMOHAIBHBIMU YHCIIAMH,
1.2 coueTasl YCTHbIE U NMUCBbMEHHBIE MPHUEMBI, BBINOIHITh BBIYMCIECHUS C
VPPaLMOHAIBHBIMU YHCIIAMU
13 HaxonuTh 3HauyeHHs CTENEHEW C LEIbIMU IIOKAa3aTeJIAIMH U KOPHEW,
. BBIUNCIIATH 3HAYEHHS] YUCIIOBBIX BBIPAXKECHHUN
14 OKpyrasaTh JEHCTBUTENIBHBIE YHCIIA, BBIIOIHATE NPUKUJIKY pe3ysbTaTa
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKECHUN
2 YpaBHEHMS 1 HEPABEHCTBA
51 Pemartp nuHeliHbIE U KBapaTHbIE YPAaBHEHUS], YPAaBHEHUS, CBOSIIIUECS
' K HUM, IpocTel1e ApoOHO-palliOHAIbHbIE YPaBHEHHUS
Pemarp cucreMpl IByX JTMHEMHBIX YPAaBHEHHMH C ABYMs MEPEMEHHBIMU
22 U CHCTEMBI ABYX YPAaBHEHMMH, B KOTOPBIX OJHO YPaBHEHHE HE SABIIAETCS
JIMHEWUHBIM
Pemate TekcTOBBIE 3aauM alreOpandecKuM CIOCOOOM C TMOMOIIIBIO
2.3 COCTaBJICHUS] ypaBHEHUS WM CHCTEMbl JABYX YpaBHEHHUH C JBYyMs
NIEPEMEHHBIMU
IIpoBoauTh MpOCTEHIIME UCCIECJOBAHMSI YPAaBHEHUH U  CHCTEM
” ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
' IpeJCTaBIeHU (HapuMep, yCTaHaBIMBATh, UMEET JIN YPABHEHUE WIIN
cucTeMa ypaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO)
)5 Pemate  yMHENWHBIE  HEPAaBEHCTBA,  KBaJpaTHbIE  HEPABCHCTBA,

n300pakaTh pelIeHHnEe HEepaBEHCTB HA YMCIOBOM MPSIMOM, 3alMChIBATh




pPEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

2.6

Pemate cucTemMBbl JIMHEHHBIX HCPaBCHCTB, CHUCTEMBI HCEPABCHCTB,
BKJIIOHAOOIME KBAaApaTHOC HEPABCHCTBO, I/I306pa)KaTI) pEIICHUC
CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3a4a4

OyHKIMHU

3.1

Pacnio3HaBath ~ (QYHKIMHM  W3yYeHHBIX  BHJIOB.  [loka3bIBaTh
CXEMATHYECKHU PACIIONIOKEHHE Ha KOOPJUHATHOW IIOCKOCTH TpaduKoB
¢bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH KO0A((UIIEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA

3.2

Iloka3piBaTh CXEMATHMYECKU PACIOIOKEHHE Ha  KOOPAMHATHOU
IIOCKOCTH rpaduKoB QyHKIMA BuAa y = VX, y = [X| U ommchiBaTh

CBOICTBa PYHKIIHIA

33

Crpouth U wu300pakaTb CXEMAaTUYECKH TpapuKyd KBaJApPAaTUUHBIX
GyHKIMI, ONMCHIBaTH CBOWCTBAa KBAJIpPaTUYHBIX (QYHKIUH MO HX

rpadukam

34

Pacrnio3HaBaTh KBajpaTH4yHyIO0 (QYHKIMIO MO (opMmyie, MPUBOIAUTH
OpUMEpPbl KBAJPAaTUUHBIX (YHKIMA M3 peadbHOH KU3HM, (PU3MKH,

T€OMETPUH

Apudmernueckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

Pacnio3naBaTh apuMEeTHUECKYIO0 U T€OMETPHUYECKYIO0 MPOTPECCUH MPU

Pa3HBIX cIoco0ax 3adaHus

4.2

BBIMONHATE BBIYMCICHUS C HUCMOJNb30BaHUEM (OpMYJT 71-TO YIIEHA)
apu(METHUECKOW U TeOMETPHUUECKOM MPOrpeccHii, CyMMBI MEPBBIX N

YHJICHOB

43

N300pakath WICHBI MOCIEAOBATEILHOCTH TOYKAMHU Ha KOOPJAMHATHOU

IIJIOCKOCTH

4.4

Pemrats 3aJa4u, CBsA3aHHBIC C YHCJIOBBIMH ITIOCICHOBATCIIBHOCTIMU, B
TOM 4YHCJIC 3aJadud U3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaAHUECM

KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna v BBIYUCIICHUS
. ParonanpHble 4YMClia, HUPpAMOHAIBHBIC YHCIIA, KOHEYHBIE W OECKOHEUHBIE
' JECATHUYHBIE JPOOH
MHOeCTBO AEHCTBUTENBHBIX YUCEI, IEHCTBUTENbHbBIE YHCla KaK OECKOHEUHbIE
. JECATUYHBIC TpoOu. B3anMHO OHO3HAYHOE COOTBETCTBUE MEXKIy MHOKECTBOM
. JIEMCTBUTEIIbHBIX YMCENI U KOOPAUHATHOU NpsiMoid. CpaBHEHHE NEMCTBUTEIBHBIX
quces
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
W3mepenusi, mpuOIMKCHHS, OIICHKH. PasMepsl 00BEKTOB OKPYIKAIOIIETO MHpPA,
L4 JUTUTEIBHOCTD TPOIIECCOB B OKpyXkaromeM Mmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxpyrinenue yucen. [Ipukuaka u oreHka
pEe3yJIbTATOB BHIYMCIIEHUI
2 YpaBHEHMS 1 HEpAaBEHCTBA
2.1 YpaBHEHHUsI C OJHON TEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHEHU, CBOASAIIMXCS K KBaJPAaTHBIM
24 bukBanpaTHoe ypaBHeHHE. [IpuMepsl perieHus ypaBHEHUN TPETbe U 4eTBEPTOU
' CTEerNeHen pa3ioKeHUEeM Ha MHOKUTEIU
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenue cucreM AByX TUHEWHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU
29 Pemenne cucrem NIByX ypaBHEHUMH, OJHO M3 KOTOPBIX JIMHEMHOE, a JIPyroe —
' BTOPOM CTEIEHU
2.10 ['padmyeckas uHTEpIpETALUs CUCTEMBI YPaBHEHHI C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 3a71a4 anreOpandecKumM CrocoooM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM




2.14

Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM

2.15 KBanpaTHbie HepaBeHCTBA

516 ['paduueckast uHTEpHpeTalysi HEPAaBEHCTB M CUCTEM HEPABEHCTB C JBYMs
' [IEpEMEHHBIMU
3 OyHKIMU

11 KBangpatnunas Qynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoOpauUHATEI
' BEPILUHBI MTapadoibl, OCb CAMMETPUHU apaboJIbI

32 I'paduxu Gynkmii y=kx, y=kx+b 1 uX CBOHCTBa

3.3 I'paduku pynkuuii y=k/x, y = x* 1 UX cBOICTBa

34 I'paduku pyHKUUH , 1 UX CBOHCTBA
4 YucnoBble IOCIE10BATENBHOCTU

Al Omnpenenenre U cnocoObl 3aJaHUsl YHUCIOBBIX IMOCIENOBATEIbHOCTEH. 3a1aHue
' MOCIIC0BATEIHFHOCTH PEKYPPEHTHOU (popMyIIoii U GOpMYIIOH n-TO WiieHa

42 Apudmernueckass nporpeccusi. DopMmMynbl n-ro  4ieHa apupMeTHIECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX 7 YWIECHOB

43 I'eomerpuueckas mnporpeccus. @PopMyssl n-r0  4Yji€Ha T€OMETPUYECKOMN
' IIPOrPECCUH, CYMMBI IIEPBBIX 1 YWIEHOB

44 N300paxeHne uIeHOB apu(PMETHUYECKOM U TeOMETpPUUYECKON mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCIIOHEHIMAIBHBIN POCT

4.5 CroXHbI€ IPOLIEHTHI

IMPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

Kon

NpoBepsIeMoro OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'O
TpeOOBaAHMS o0uiero oopazopanusi Ha ocHoBe PI'OC

IIpoBepsiemble TpeOGOBaHUS K NPEAMETHBIM pe3y/ibTaTaM

YMeHue onepupoBaTh MOHATUSMHU: MHOXKECTBO, IOJMHOYKECTBO,
orepaiy HaJl MHOKECTBAMU; YMEHHUE ONepUPOBATh MOHATHUSAMU: Tpad,
CBSI3HBIN Tpad, NepeBO, IUKJ, MPUMEHITh WX MPU PEUICHUH 3a/1ad;
yYMEHHE HCMOJIb30BaTh Ipaduyeckoe Mpe/CTaBICHHE MHOXECTB IS
ONMCAaHUs pEAJIbHBIX IMPOLIECCOB W SIBICHUW, IPU PEIICHUH 3a1ad U3

JIPYTUX Y4EOHBIX MTPEIMETOB




VYMmenune ONICpHUpOBATh NOHATUAMM: OINPCACICHHUE, aKCHUOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HUCTUHHLIC HW  JIOKHBIC
BBICKAa3bIBAHHA, IIPUBOAUTH IPUMEPBI KW KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBAaHUH

YMeHue onepupoBaTh IMOHATHAMHU: HATYPAIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE YHUCJIO, [JEIMMOCTb HATypaJIbHBIX YHUCEN, IPU3HAKU
JEIUMOCTH, LIEJI0€ YHUCIO, MOAYJb YHCIa, OOBIKHOBEHHas IpoOb U
JecATu4Has JpoOb, CTaHAAPTHBIN BUJ YHCIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE 4YMCII0, apu(PMETHYEeCKUN KBaJApaTHBIM KOpPEHb;
YMEHHME  BBIIOJHATH JACUCTBHA C  4YHMCIAMH, CpaBHUBaTb U
yHOpsAIOYMBATh 4YMCJIA, IIPEACTABIATh 4YUCIA HAa KOOPAMHATHOM
IpSIMOW, OKPYIVIATH 4YMCJIA; YMEHHE JelaTh IPUKUAKY U OLIEHKY

pe3yJibTaTa BBIYMCIECHUN

YMeHue onepupoBaTh MOHITUSIMH: CTEIEHb C IEJNbIM IOKAa3aTeleM,
apumMeTHuecKuil KBaJIPaTHBIH KOPEHb, MHOTOWICH, anreOpandeckas
Ipo0b, TOXKIECTBO, 3HAKOMCTBO C KOpHEM HATypalbHOW CTENeHU
OOJIbIIIe CIUHUIIBI, YMEHHE BBIMOJNHATH PAcU€Thl 1O (opMyliam,
npeoOpa3oBaHus LEJIbIX, JPOOHO-PAIMOHANBHBIX BBIPAXKEHUH U
BBIPOKEHUH C KOPHSMH, PA3JIOKCHHE MHOTOWICHA Ha MHOXUTEIH, B
TOM 4YHCJIE€ C UCHOIb30BaHUEM (OpPMYyN pPA3HOCTH KBAJAPaToOB U

KBaJpaTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh MOHATHIMU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM IIEpEMEHHOM, YHUCJIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME pEIIaTh JUHEHHbIE W KBAJPATHBIE YpPaBHEHUS,
JIpoOHO-pallMOHATIbHBIE YPaBHEHUS C OJHOM MEPEeMEHHOH, CHCTEMBI
JBYX JINHEWHBIX YPAaBHECHMM, JIUHEHHBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble W JpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NPU PELICHUH 3a4a4d U3 JPYTUX MPEeIMETOB
U IPaKTUYECKUX 3a7a4; YMEHHE MHCIIOIb30BaTh KOOPAUHATHYIO
NpsIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS M300pa)K€HHsl pelieHui

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: GYHKIMS, Tpaduk QYHKIMH, HYJIN
(GYHKITUY, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, IIPOMEKYTKH BO3pPACTAHUS,
yObIBaHMS, HAMOOJbIIICE U HAUMEHbBIIICE 3HAYCHHUS (YHKIUU, YMEHUE

OICpHUPOBATh TOHATUAMU: IIPAMasd HNPOHNOPHHNOHAIBHOCTD, JIMHEHHAas




GbyHkums, KBaapaTHyHas (YHKIHs, OOpaTHas MPONOPLUOHAIBHOCTD,
napabona, rumepbosia; yMEHHE CTPOUTh rpaduku  (QyHKIUH,
UCIIOJIb30BaTh TpaUKHU JJIs ONpPEACICHHS CBOMCTB IPOIECCOB H
3aBUCUMOCTEH, JJIsl peHIeHus 33/1a4 U3 JPYTUX y4eOHBbIX MPEAMETOB U
peaNIbHOI JKU3HU; YMEHHE BBIpaXaTh HOPMYJIaMU 3aBUCHMOCTH MEXKTy

BEIn4YnHaMu

Ymenue OIIEpUpPOBAThH MOHSTHSIMU: II0CJIEZIOBATEIbHOCTb,
apudmernueckass U TeOMETpUYecKas  IPOrpeccHH;  YMEHHue
WCIIOJIB30BAaTh CBOWCTBA IIOCIIEAOBATEIBLHOCTEH, (HOPMYIBI CYMMBI U
o0miero ujeHa MpH pPeUICHUH 3aJad, B TOM YHUCIE 33Jay U3 JAPYTUX

y4€OHBIX MPEIMETOB U PEATbHOMN KU3HU

YMeHue pemate 3ajjauyd pa3HbIX TUIOB (B TOM YHMCIIE Ha IMPOLEHTHI,
JIOJIU U YaCTH, IBUKEHHE, padOTY, [IEHY TOBAPOB U CTOMMOCTb ITOKYTIOK
U yCIOyr, HaJOrH, 3aJaud M3 OOJIACTH YIPABICHUS JIMYHBIMU U
ceMeWHbIMH  (MHAHCAMH); YMEHHE  COCTaBISATh  BBIPAKCHHS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJ1a4H, UCCIIEI0BATh
MOJIyYEHHOE pEIIeHWE U OLEHUBATh MPaBJIONOJ00HOCTh IMOIyYEHHBIX

pe3yabTaToOB

YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasl, yrojl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEPEHHBIH
U PaBHOCTOPOHHHUI TpPEYrOJIbHUKH, INPSMOYTOJIbHBIA TPEYTOJbHUK,
MearaHa, OMCCEKTpHca U BBICOTa TPEYTOJIbHUKA, YETHIPEXYTOJbHUK,
napajjienorpaMM, pomO, TNPSAMOYTOJIBHUK, KBajapar, Tpameunus;
OKPYXHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemiath 3aJadd, B TOM YHCIE U3 MOBCETHEBHOMN
KU3HU, HAa HAXOXKJEHHE T€OMETPHUYECKHX BEIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB (Uryp U QakToB

10

YMeHue onepupoBaTh IOHATHSIMHU: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYTOJIbHUKOB; MapallJIeIbHOCTh U MEPHEHIUKYISIPHOCTD TMPSMBIX,
Yroil MEXIy TPSAMBIMH, TICPIEHAUKYJSAP, HAKIOHHAS, MPOCKIIHS,
nonobue duryp, mogoOHbBIC TPEYTONBHUKH, CHMMETPHSI OTHOCUTEIHHO
TOYKM ¥ TIPSIMOH; YMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHUIO U
noxobue uryp, mapayieNbHOCTh M MEPHEHAUKYISIPHOCTDh MPSMBIX B

OKpY’KalolieM MHUpe

11

YMeHue onepupoBarh IOHATUSAMM: JUIMHA, PACCTOSIHUE, YIoll




(BeqiMuMHA YIJIa, CHHYC U KOCHHYC YIJIa TPEYrojbHHUKA), IUIOIIAb;
YMEHHUE OLIEHUBATh Pa3MEphl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE TMPUMEHATh (OPMYJbl MepUMeTpa U IUIOHIAIU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>)KHOCTH M IUIOLIaJU Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapajuieJeNuIle]a; YMEHHE MPUMEHATh IPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyroOJIbHMKA,
teopemy Iludaropa, TpuroHomerpuueckue COOTHOILEHUS IS

BBIYMCIICHU IIUH, PACCTOSHUM, IIJI0IIAeH

12

YMmenne wu300paxarh IUIOCKHE (QUTYpl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UIYpBl OT pPYKH, C IOMOILBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 110 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHHe  OonepupoBaTh  IOHATHSAMHU:  IPSIMOYIOJbHas  CHUCTEMa
KOOpAMHAT, KOOpPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA Ha YHUCIIO, CKAIAPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHUE HCIIOIb30BaTh BEKTOPHI U KOOPAMHATHI Ui IPEACTaBICHUSA
JaHHBIX W pelIeHHs 3a7ady, B TOM 4YMCIE W3 JPYIHX Y4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue onepupoBaTb IOHSATHUSIMU: CTOJIOMKOBBIE U KPYTOBBIE
auarpamMmbl, — TaOJIMLbBI, CpeaHee  apuMeTHuecKoe, MeAHaHa,
HauOoJiblllee W HAMMEHbIIEe 3HAYEHHs, pa3Max YHCIOBOro Habopa;
yMEHHE  M3BJEKaTh, HMHTEPIPETUPOBaTH U  NpPeoOpa3oBBIBATH
uHpOpMalMIO, TPEACTaBIEHHYI0O B TallMIAX M Ha JuarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH PEabHbIX MPOIECCOB U
SBJIICHUH; yYMEHHE paclo3HaBaTb W3MEHUMBBIE BEJIMYHMHBI B

OKpY KaroIleM MUupe

15

YMeHue omnepupoBaTh MOHATUSAMH: CIy4YalHBIA ONBIT (CIy4alHBINA
SKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO)
CIly4yalfHOrO OIbITa, CIIy4aifHOE€ COObITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSATHOCTU CIy4alHBIX COOBITHIl B ONBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMH;, YMEHHE pelaTh
3aJaud METOAOM OpraHU30BAaHHOIO Iepedopa M C MCIOJIb30BaHHEM
IIpaBUJla YMHOKEHHsI; YMEHHME OLIEHHBAThb BEPOSTHOCTH pealbHBIX
COOBITHI W SABICHWH, MOHMMATh POJb MPAKTUYECKHU JOCTOBEPHBIX U

MQJIOBEPOSITHBIX COOBITHM B OKPYXKAIOIIEM MHpPE U B OKU3HH;




3HAKOMCTBO C TIIOHATHEM HCE3aBHCUMBIX CO6BITPII>1; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMenue BbpIOMpaTh NOAXOASIIMN H3YYEHHBIH METOJ JJIs pELICHUs
3a/1a4¥, NPUBOJUTH IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HM, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaT€MAaTHUKU B
UCKYCCTBE, OINMCHIBATh  OTACIBHBIE  BBIJAIOIIUECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ pa3BUTUSA MATEMATHKM KaK HAyKW, IPHUBOJIUTH
IIPUMEPBl MaTEMaTUYECKUX OTKPBITHMM U UX aBTOPOB B OT€YECTBECHHOMU

Y BCEMUPHOU UCTOPHUH




HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna 1 BEIUKUCICHUS

1.1 HarypanbHble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YnCcel

. OOBIKHOBEHHBIE M JICCATHYHBIC JAPOOM, TPOIEHTHI, OECKOHEUHBIC
' MIEPUOINICCKHE POOH

13 Panmonaneupie uncna. ApudMeThyeckue Ornepanuud C panroHaJIbHBIMHU
' YHCIaMHu

» JetictBuTenbHble YMCiIa. ApuMETHYECKHE ONepanuu ¢ JACHCTBUTEILHBIMHU
. YpCIaMHu

s [TpuOnkEHHbIE BBIYUCICHUS, MpaBUIa OKPYTJICHMsS, NMPUKUIKA U OIEHKa
' pe3yJibTaTa BBIYMCICHUM

2 AnreOpanyecKue BhIPAKCHHS

2.1 BykBeHHbIe BbIpaxeHUs (BBIPAKECHUS C IEPEMEHHBIMH )

55 Crenens ¢ 1enpiM mokazareneM. CTeNeHb ¢ PalMOHAIBHBIM IOKa3aTesIeM.
. CBolicTBa CTeNIeHU

2.3 MHorousneHbl

24 Anrebpanueckas 1poob

) s Apudmernueckuif  KOpeHb  HaTypanbHOM  cremeHu.  JledcTBus ¢
' apupMeTUYECKUMH KOPHIMHU HAaTypaJbHON CTETICHU

3 YpaBHEHUS 1 HEPABEHCTBA

- Lensie u npoOHO-panMoHanbHbIE ypaBHEHHs. CUCTEMBI MU COBOKYITHOCTH
. YpaBHEHUNU

1n Lenpie u npoOHO-paoHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN




Apudmernueckass U TeoMmeTpuyeckas mnporpeccur. PopMmyna CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKIUU
Oynkuus, cnocoObl 3amanus (pyHkmuu. ['padux  dyakoum. OO6nacTh
OlpeneNieHuss W MHOXKECTBO 3HadeHuWd ¢ynkuumu. Hymm ¢yHkuumm.
5.1. [IpomexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMbl 1 MUHUMYMBI pyHKIH. Hanbosplee 1 HauMeHblIee 3HaYeHNUE
(GYHKLIHU HAa IPOMEXYTKE
6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpyXHOCTb B KPYT
7.5 N3mepenune reoMeTpuyecKux BEITUUHH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» Aunre6pa, 9 knacc/ Komsarun F0.M., TkaueBa M.B., ®enoposa H.E. u
apyrue, AkunonepHoe oomecTBo «M3natenscTBo «IIpocBenieHney

* TxkaueBa M.B., ®egoposa H.E., [llabynun M.M1. Anrebpa. 9 knacc.
Junnaktnueckue marepuansl .M.: [IpocsenieHue.
* Aunrebpa. Tematuueckue TecThl. 9 kinacc. TkaueBa M.B. - M.: [IpocBenienue

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

* H.J.Buaenkun, AA.H.Bunenkun, I'.C.CypBuiio - Aiiredpa: y4eOHUK
IJISL yJammxcs 9 Kiacca ¢ yriay0JdeHHbIM U3y4YeHHneM MaTeMaTuKM, - M:
IIpocBemenue

 b.I.3uB, B.A. Tonpauu . JIunaktudeckue MaTepuanbl. Anredpa 9,
[Terpormud, C.-I1b

* B.B. KpuBonoros, HectannapTHsie 3aganus o mateMatuke 5 — 11 kimacchl.
* O.B. bouienko. MaremaTtuka, UTOrOBbIE YPOKHU 5-9 Kiacchl.

* A.B. ®apkoB MaremaTuueckue OJIMMIIAAIbI B IKOJE 5-11 Kaccsl.

* M.A. Makcumosckas u ap.Tectsl mo maremaruke 5-11 knaccel.

* b.M. AGapamuToB u Ap. «YUUTECh MBICIUTh HECTAHIAPTHO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://interneturok.ru/

2. https://www.yaklass.ru/p
3. http://alexlarin.net/

4. https://oge.sdamgia.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 364594085773079485149359994365539118177086968176
Bnageney KonosadwrvHa EkaTepuHa lOpbesHa

OeicTevTened C13.10.2025 no 13.10.2026



http://www.tcpdf.org

		2025-10-13T02:26:23+0500




