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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakimii, cnoco0e OTPaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHYECKOIO MOJEIMPOBAHHUS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSIL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JICATEIbHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO MPUHLIKIIA O0yUEHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOIO
o01miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEILHO-METOANUECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3TUX CoJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHHUs Kypca, B3aUMOJCHCTBYS €
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia M BBIYMCICHUS» CIYXKUT OCHOBOM JJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTMYECKOI0 MBILUIEHUS, (POPMUPOBAHUIO YMEHUS M0OJIb30BATHCS AJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JVMHUM OTHECEHO K CpeHEMY o01IeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUKA — « AreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS



MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAKTHMKO-OPUEHTUPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOI0 0011ero o0pa3oBaHUsl Yy4YeOHBIH MaTepuan TIPYHNIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpAXXKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKU KaK
A3bIKa JUIS TOCTPOCHHSI MAaTEMaTHYECKHMX MOJIENEH, ONHMCAHMS MPOLECCOB U
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JalbHENIIee pa3BUTUE ANTOPUTMMUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JeAYKTUBHBIX paccyxaeHuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHUS!, CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS
YMEHHMSI UCTIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anrebdpa», KOTOPBIA BKIIIOUAET CIEAYIOIINE OCHOBHBIE pa3lelbl COIAEPKAHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurcs B 9 kmacce — 102 yaca
(3 gaca B HezenO).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JAecATUYHble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaIoILIEM MUPE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHE. PenieHue ypaBHEHMM, CBOASIIMUXCSA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cuctem nByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3ajjau alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemienHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢ynkums, €€ rpadux u cBoictBa. I[lapabona, KoopauHaThI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipadbuxu dynxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysiolt N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmynsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX N UJICHOB.



N300paxeHne 4YIE€HOB apuU(PMETHUECKON U TE€OMETPHUYECKOW MpOorpeccuid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIM POCT.
CI10KHbBI€ TIPOLICHTHI.

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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS MpPOrpaMMbl y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUSA
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOpPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aj7ad, pPEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTalMEd B JEATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEAICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak CQepbl YeJI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYJbTYypOW Kak CpPeICTBOM



MO3HAHHUS MHPA, OBJIAJCHHEM IMPOCTEMIIMMMU HABBIKAMU HCCIEA0BATEIIbCKOU
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEACHHsI  3JA0POBOTO  o0pa3a JKM3HH  (340pOBOE  IHTAHWUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHAbIXa, PETyIsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PpPeQICKCUM, MNPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CpPEIbl, OCO3HAHUEM
1100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJOBHAM COUHMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUK, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bI 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATHN, YCTAHABIMBATh CYLIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE U oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOopeursi B (akTax, AAHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npeiaratb ~ KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeJaTh BBIBOABI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APTYMEHTAIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCO0 pelieHus y4eOHOM 3adaud (CpaBHHMBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejbcKue 1eCTBUSA.

MCIIONIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIAEAOBAHME MO  YCTAHOBIICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCca, a TAKXKE BBIABUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh WH(GOPMALMU TO KPUTEPUSIM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL U (l)OpMy.TII/IpOBaTB CY)KICHUA B COOTBETCTBHU C
YCIIOBUAMHA WU LEISAMUA 06HICHI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXX4aTb CBOIO



TOYKY 3PCHHsSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKACHHSIMHU JPYTHX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve U CXOJCTBO IO3HIIMMA, B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMSI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUIYyAIbHOH paOOThl TIPH PEIMIEHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax pabotsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOKO YacTh
paboTHI M KOOPIMHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTABJIATH IUIAH, AJITOPUTM pPEIICHUS 33aJa4y (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca U
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATECIHLHOCTH MOCTABJICHHOW LIEJIN
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WIM HEJOCTIKCHUS T1EITH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 9 kiiacce oOyYarolIMiicsi MOJMYYUT CIIECIYIOIINE
MPEIMETHBIE PE3YJIBbTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS C palMOHAIBHBIMU UYHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHITH BBIYHACICHUSA C
VMppalHOHATBHBIMH YHCIIAMH.

HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMd U KOpPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUI.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiaty JIMHEHBIE W KBaJApPATHBIC YPaBHEHUS, YPAaBHEHUS, CBOMSIIMECS K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHAIIBHBIE YPABHEHHUS.

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

Pemiath TeKCTOBbIE 3ajauu  aJreOpaudeckuM Croco0oOM ¢ TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpapUUECKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PEUICHHS, €CIM UMEET, TO CKOJbKO, W
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HU300paXkaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOW NPSMOW, 3alMCHIBATH PELUICHUE C IOMOIIBIO
CUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alIMChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUM PA3JIMYHBIX 3a7a4.

DyHKIMHA

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. [loKa3piBaTh CcXeMaTUYECKH

pacnosoKeHue Ha KOOPIUHATHOM IIoCKocTH TpadukoB pyHkimid Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1Xy = |X|, B 3aBucumoct# ot
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U HM300paXkaTh CXEMATUYECKU TpaUKH KBaJAPATUUHBIX (PYHKIIHIA,
OIMCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX rpaduKam.



Pacnio3znaBate kBagpaTHuHyr0 (QYHKIHUIO 1O (HOopMyIe, MPUBOIUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU IpHU
Pa3HbIX COCO0aX 3a7aHMsl.

BoImonHAT,  BBIYMCIEHUS C HUCHOJb30BaHHEM (opmya N-ro  dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHbI IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBS3aHHBIE C YMCIOBBIMU IOCJIENOBATENBHOCTSIMHU, B TOM
qHCclie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).

JEATEJBHOCTH YUUTEJIS C YYETOM PABOYEHM ITPOT'PAMMBI
BOCIIMTAHUA

— MaKCHMaJIbHO€ HCIOJIb30BAHUE BOCIIUTATEIBHBIX BO3MOKHOCTEW COJIEpKAHUS
yueOHOro mnpeaMera sl (QopMupoBaHUS Yy OOydYarolmUXCSd POCCHUHCKHUX
TPaJAWIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX W  COITMOKYJIBTYPHBIX IICHHOCTEH,
POCCUICKOrO UCTOPUUYECKOTO CO3HAHUS HAa OCHOBE MCTOPUYECKOTO MPOCBEIICHHUS;
0JI00p COOTBETCTBYIOLIETO COJEpPKAaHUS YPOKOB, 3aJaHHil, BCIIOMOTaTeNIbHBIX
MaTepHayioB, TPOOJIEMHBIX CUTYAIMH JIJIs1 OOCYKICHUIA;

— y4€T T1eNeBbIX OPHEHTUPOB PE3yJbTAaTOB BOCIHUTAHUS B OMpEACIICHUU
BOCTIMTATEIBHBIX 33/1a4 YPOKOB, 3aHSTHIA;

— BBIOOp METOJOB, METOJMK, TEXHOJOTUN, OKAa3bIBAIOUIUX BOCIUTATEIHHOE
BO3/ICIICTBHE Ha JMYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM HJICANIOM, IIENbIO U
3aJlayaMy BOCITUTAHUS, IIEJICBBIMU OPUECHTUPAMHE PE3YyIbTaTOB BOCTIUTAHMUS;

— peanu3aiuio NPUOPUTETA BOCTIUTAHUS B yUeOHON ACSITETbHOCTH;

— MPUBJICUCHUE BHUMAHUS 00YUaIONNXCS K IEHHOCTHOMY acCTeKTy M3y4aeMbIX Ha
ypoKax TpPEeAMETOB, SBJICHUH U COOBITHM, WHUIMUPOBAHHE OOCYXKICHUM,
BBICKA3bIBAaHUI CBOETO MHEHWsI, BBIPAOOTKHA CBOETr0 JMYHOCTHOTO OTHOIICHHS K
M3Y4aeMBbIM COOBITHSIM, SIBIICHUSM, JIUIIAM;

— MPUMEHEHHUE WHTEPAKTHBHBIX (PopM ydeOHON pabOThl - WHTEUICKTYaJlbHBIX,
CTUMYJIMPYIOIIMX TMO3HABATEIbHYIO MOTHUBAIIUIO, UTPOBBIX METOIMUK, JUCKYCCHUH,
JAIONINX BO3MOXKHOCTh MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOTO JMAJIOTa;
TPYIIIOBOM pabOThI, KOTOPAs YYUT CTPOUTH OTHOIICHUS U ICHCTBOBATH B KOMAaH/IE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO MBIIILICHHUS,;

— noOy>kJieHue 00yJaroumxcs coOM0aTh HOPMBI MTOBEACHUS, MTPaBUiIa OOIIEHUS
co CBEPCTHUKAMHU u nejaroramu, COOTBETCTBYIOIIHE yKJIaay



o01ieo0pa3oBaTelbHON  OpraHW3all,  YCTAaHOBJIEHUE  JOOpPOKENIaTeNbHOM
aTMocdepsl;

— OopraHu3anuio medcTBa MOTHBHPOBAHHBIX 00YYAIOIIUXCS HAJl HEYCIIEBAIOIIMHU
OJTHOKJIACCHUKAMH, B TOM YHUCIIe C 0COOBIMU 00pa30BaTebHBIMU MTOTPEOHOCTIMH,
JIAIOIIEro OOyYarolUMCSl COLMAIBbHO 3HAYUMBIA OIBIT COTPYJHHYECTBA U
B3aMMHOM ITOMOIIIY;

—  HVHULUUPOBAHHE W  TOIJEPKKY  HMCCIENOBATEIbCKOW  AEATEIbHOCTH
00ydYaromuxcs, TUIAHUPOBAHWE W BBIOJHCHHE WHAWBUIYAIBHBIX W TPYIIIOBBIX
IPOEKTOB BOCTIUTATEILHON HANPaBIEHHOCTH.



9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

ParmonanbHbie yncia, UppanvoHaIbHbIE
qrcia, KOHEYHbIE 1 OECKOHEYHBIE
JeCATUYHBIE Tpodu

MHOXECTBO JCHCTBUTEIBHBIX YHCEIL,
JIeWCTBUTEIIbHBIC YHCIIa KaKk 0ECKOHEYHBIC
JeCATUYHBIE TpoOu

B3aumMHO 01HO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JEHCTBUTEIBHBIX
YUCEJl U MHOXKECTBOM TOYEK KOOPAUHATHOMN
psIMOM

CpaBHEHHE IEHCTBUTENBHBIX YHCE,
apupmeTHyecKe JefcTBuUs C
JNENCTBUTEIILHBIMU YUCIIAMH

[Tpubmmx€HHOE 3HAUCHNE BETUYNHBI,
TOYHOCTH MPUOIIIKEHUS

OxpyrieHue ynucesn

OxpyrieHne uncen

10

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olLieHKa pe3yJIbTaTOB
BBIYHUCIEHUN

JInneiiHoe ypaBHeHue. Pemenne ypaBHeHUH,




CBOOAIIUXCA K JIMHEHHBIM

JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHI,

1 CBOJALIUXCS K JIMHEHHBIM

12 KBanparHoe ypaBHenue. Penienue
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM

13 KBagparHoe ypaBHeHnue. Pemenue
YpaBHEHUH, CBOAAIIMXCA K KBAaJAPAaTHBIM

14 bukBaapaTHbie ypaBHEHUS

15 bukBanpaTHbie ypaBHEHUS
IIpumepsl pelieHns ypaBHEHUN TPETher U

16 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXKHUTEIN
[Ipumepsl pelieHns ypaBHEHUN TPETher U

17 4eTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOXKHUTEIN

18 Pemenue 1po6HO-paliMoOHaIBHBIX
ypaBHEHUH

19 Pemenue npoOGHO-palinoHaIbHBIX
YpaBHEHUU

20 Pemienue TekcTOBBIX 3aau anredpandeckum
METOJIOM

21 Pemienue TekcTOBBIX 33aau anredpandeckum
METOJIOM

99 Pemennie TekCTOBBIX 3a7ja4 anredpandeckum
METOJIOM

93 KonrtponbHas pabora o Teme "YpaBHEHUS C
OJIHOM TIepeMeHHOM"

24 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €r0




rpadux

VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €T0

25 rpadux

26 CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU U €€ pelleHne

97 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pellIeHue

28 Cucrema 1ByX JUHEHHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU U €€ pelleHue

29 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU U €€ pellIeHue
Pemenne cucreM qByX ypaBHEHUH, OTHO U3

30 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTENEeHU
Pemenne cucreM qByX ypaBHEHUH, OTHO U3

31 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOH
CTETIeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3

32 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM
CTETIeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3

33 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM
CTETIEHU

34 I'padmueckas uHTEpIIpEeTaLIs CUCTEMBI
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

35 Pemienue TekcTOBBIX 33au anredpandeckum
CIoco0oM

36 Perienue TekCcTOBBIX 33aau anredpandeckum




CII0COOOM

Kontposbhas padota o teme "CucreMbl

37 o 1
ypaBHEHHH

38 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1

39 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA

40 JIuHeiiHbIe HEPABEHCTBA C OJHOM 1
[IEPEMEHHON U UX peleHne

41 JInHeliHbIE HEPABEHCTBA C OTHOM 1
MEPEMEHHON U UX pelIeHne

42 JluHeitnbIe HepaBEeHCTBA C OJJHOM 1
IIEPEMEHHOM U UX pELICHUE

43 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU 1
NIEPEMEHHON U UX pelleHne

44 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM 1
IIEPEMEHHOM U UX pELICHUE

45 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM 1
IIEPEMEHHOM U UX pELICHUE

46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1

47 KBagpaTHble HEpaBEHCTBA U UX PELICHUE 1

48 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1

49 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE 1

50 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1

51 I'paduueckast HHTEpIIpETAINS HEPABEHCTB U 1
CHCTEM HEPABEHCTB C JIByMsI TIEPEMEHHBIMHU

59 I'paduueckas MHTEpIIpETAIUs HEPABEHCTB U 1
CHCTEM HEPABEHCTB C IByMsI TEPEMEHHBIMHU

53 KonrtponbHas pabora no Teme 1




"HepaBencrsa"

54

55

KBagparnunas gynkims, e€ rpaduk u
CBOMCTBA
KBagparnunas ynkius, e€ rpaduk u
CBOMICTBA

56

KBagparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

57

58

[Tapaboina, KOOpAMHATHI BEPIIHHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

[Tapabona, KOOPAMHATHI BEPIIHMHBI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

59

60

61

[Tapabo:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH apadoIIbl
[Tapaboia, KOOPANHATHI BEPLIXHBI
napaboIIbl, 0Cb CHMMETPHUH HapadoIIbl

[Tapa6o:na, KOOpIMHATHI BEPIIUHBI
napabosIbl, 0Cb CHMMETPHUH 1apadoJIbl

62

63

64

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=x°, y=vX, y=IX|
I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=x*, y=vX, y=Ix|

65

66

67

I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
I'padukn pynxumii: y = kx, y=kx + b,
y=k/X, y=x*, y=vX, y=IX|
I'paduku pynkuumii: y = kx, y=kx + b,




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

I'paduku pynkmmit: y = kx, y=kx + b,

68
y=k/X, y=x°, y=vX, y=[X|
69 Kontponbnas padota nmo teme "dynkiun"
70 IToHsATHE YNCIIOBOM TOCIIEN0BATEILHOCTH
3agaHue I0CIe0BaTeIbHOCTH
71 peKkyppeHTHOU hopmyioi u ¢hopmysnoit N-To
qjieHa
79 Apudmerndeckas 1 reoMeTprUIecKas
porpeccuu
73 Apudmernaeckas 1 reoMeTpuIecKas
porpeccuu
®opmyiibl N-ro 4ieHa apupMeTHIecKoil u
74 reOMETPHUECKON POrpeccuii, CyMMbI
MEPBBIX N WICHOB
®opmyitel N-ro 4ieHa apupMeTHIecKoil u
75 reOMETPHUECKON MPOrpeccuii, CyMMbI
MEPBbIX N YWICHOB
®opmyIbl N-ro wieHa apuPpMeTHIecKoi 1
76 r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
NEPBbIX N YWICHOB
®opmyIbl N-ro wieHa apuPpMeTHIecKol 1
77 r€OMETPUYECKON ITPOTPECCUI, CYMMBI
MEPBBIX N WICHOB
®opmyitel N-ro 4ieHa apupMeTHIecKoil u
78 reOMETPHUECKON MPOTrpeccuii, CyMMBbI
MEPBHIX N WICHOB
79 N300pakeHne 4ieHOB apu(pMeTHIeCKOi 1




Tr€OMETPUYECKON ITPOrPECCU TOYKAMU Ha
KOOPJAMHATHOM IUIOCKOCTH

N300pakeHne 4ieHOB apu(PpMETHIECKOH U

80 reOMETPHUYECKON MPOTPEeCcCHii TOUKaMu Ha
KOOPJAMHATHOW INIOCKOCTH
81 JIuHEHHBIN ¥ SKCIOHCHITMAIBHBIA POCT
82 Cr0XHBIE TPOLIEHTHI
83 Cl10KHbI€ TTPOLEHTHI
84 Kontponbnas padota o teme "Hucnosie
OCIEN0BATEILHOCTH"
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
85 3HaU1HH1?1. 3anuck, CpaBHEHHE, IEHCTBUSI C
JEHCTBUTEILHBIMM YHCIIAMH, YHCIIOBAs
npsmast
[ToBTOpEeHME, 0000IIEHUE M CHUCTEMATH3AIUS
86 3HaHUU. [IpOIIeHTHI, OTHOIICHUS,
MIPOITOPIIAN
[ToBTOpEeHue, 06001IeHNE U CUCTEMATH3AIUS
87 3HaHuil. OKpyrieHue, npudImKeHue,
OIICHKA
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
88 3HaHUM. Perenne TeKCTOBBIX 3a1a4
apu(pMeTHYECKUM CIIOCOO0M
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
89 3HaHui. Pemnrenne TeKCTOBBIX 3a1au
apu(pMETHYECKUM CIIOcOOOM
90 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHS

3gaHui. Pemmenne TeKCTOBEIX 3a/1a4




apu(METHYECKIM CIIOCOOOM

91

92

93

[ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIINS
sHanuid. [IpeobpazoBanue anredbpandeckux
BBIPAKECHM, TOIIyCTUMBIC 3HAYCHHUS

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3nanuil. [IpeobpazoBanue anredpandeckux
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHHUSI

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AUS
3nanuii. [IpeobpazoBanue anrebpandeckux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

94

[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3ALIHS
3Hanuil. [IpeoOpazoBanue anredGpandecKkux
BBIPKEHUH, JIOMyCTUMbIC 3HAUCHHUSI

95

96

97

[ToBTOpEeHME, 0000IIEHNE W CHCTEMATH3AIUS
3HaHUU. yHKIMKU: IOCTPOCHUE, CBOWCTBA
M3Y4YEHHBIX (pyHKUINN

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHuW. OyHKIMH: IOCTPOECHHE, CBOMCTBA
M3Y4YEHHBIX (pyHKUINN

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHul. OyHKIMH: TOCTPOECHUE, CBOMCTBA
W3YYEeHHBIX (pyHKUINH

98

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. OyHKIMH: TOCTPOECHHUE, CBOMCTBA
W3YYEeHHBIX (pyHKINH

99

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITIS
3HaHui. ['padmyeckoe penieHue ypaBHEeHHM
U MIX CHCTEM




[ToBTOpeHue, 0000IEHNE U CHCTEMAaTH3alUs

100 3HaHu#. ['paduueckoe pemeHne ypaBHeHUH 1
U MX CHCTEM
101 Hrorosast KoHTpoOIJIbHAsI paboTa 1
102 O06o001eHre u cucTeMaTr3aIis 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTrara
1 Hucna 1 BBIYUCICHUS
11 CpaBHUBaTh M YHOPSAAOYUBATH PALMOHAIBHBIE W HppalMOHAIbHbIE
' yucna
BoinonusaTe apudmeTrueckue IEeHCTBUS C pallMOHAIbHBIMU YUCIIAMU,
1.2 coyeTasi YCTHbIE M MUCbMEHHBIE PUEMBI, BBITOJHATHh BBIYUCICHUS C
HWpPalUOHATIBHBIMU YU CIIAMHU
13 Haxonute 3HaueHusi creneHeld ¢ UENbIMU ITOKA3aTeIMU M KOPHEW,
' BBIYMCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyrsTh 1€HCTBUTENbHBIE YHCIIA, BBIMOIHITH MPUKUJIKY pe3yJIbTaTa
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemate  nuHelHBIE M KBaJApaTHbBIE  YPaBHEHUs, YPaBHEHMS,
' CBOJSIIMECS K HUM, NTpocTeiine IpoOHO-pallioHaIbHbIe YPAaBHEHUS
Pemrate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
2.2 U CUCTEMBI JIByX YPAaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBISACTCS
JINHENHBIM
Pemate TekcTOBBIE 337a4M anreOpandeckuM CIIOCOOOM C MOMOIIBIO
2.3 COCTAaBJICHUSl YPaBHEHMS WJIA CHUCTEMBl JBYX YpPAaBHEHUH C JBYMs
MepEMEHHBIMU
[IpoBoauTh mpoOCTEHIINE MCCIEIOBAaHUA YpPAaBHEHUHM U CHUCTEM
24 ypaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TrpapuuecKux
' MIpe/ICTaBICHUI (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE UITU
CUCTEMA YPaBHEHUH PELLIEHUS, €CIIU UMEET, TO CKOJIBKO)
”E Pemlate  nuHENHBIE  HEpPaBEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,

n300paXkaTh pelIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aMMChIBATh




peuicHUC C TIOMOIIIBIO CUMBOJIOB

2.6

2.7

Pemrate cucTeMbl JIHMHEHHBIX HCpPaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAOOMEC KBaJApaTHOC HCEPABCHCTBO, I/I306pa)KaTB PCIICHHUC
CUCTEMBblI HCPABCHCTB Ha YHUCI0BOM pr[MOﬁ, 3aIMCbIBAaTh PCUICHUEC C

IIOMOIIBXO CMMBOJIOB

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacnosnaBath  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIOIOKEHNE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKkoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

[IokaspiBaTh  CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHON
TUTIOCKOCTH TpadukoB GyHKUIWH Buma Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIMI

3.3

3.4

Ctpouth ¥ H300paXkaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKUMH MO HX
rpadukam

Pacnio3naBate KkBagpaTtuuHyr0 (YHKIHIO TO (Qopmylie, TPUBOANUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW XU3HH, (DU3MKH,

reOMETPUH

ApI/I(I)MeTI/ILIeCKaH 1 IrCOMETPHUICCKAA ITPOTPECCUU

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCHH MTPH

Pa3HbIX crocodax 3aaaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCMOJNb30BaHHEM (GOpMyl N-TO wieHa
apu(MeTHYeCcKol U reoMeTpUUEcKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJICHOB

4.3

N3o0paxkaTh diieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIIIOCKOCTH

4.4

Pemarp 3amaun, cBsi3aHHBIE C YHMCIIOBBIMHU IOCIIEIOBATENLHOCTSIMHU, B
TOM 4HCI€ 3aJadydl U3 peajbHOW JKU3HH (C HCHOJIb30BAaHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYMCIECHUS
11 PanmonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHBIE
1 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOHN npsAMoil. CpaBHEHHE J1EHCTBUTENIBHBIX
quces
1.3 Apudmernueckne IeHCTBHS C ICHCTBUTEIHHBIMHI YHCIAMH
Wsmepenusi, npubmmkenusi, onieHKU. PazMepsl 00bEKTOB OKPY’KaIOIIET0 MHUPA,
v JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuOImkeHus. Okpyrienue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYMCIECHUIN
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHMS C ONHOM IEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAIIUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHMe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W
' YEeTBEPTOU CTEIIEHEH Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenune npoOGHO-paIiOHAIBHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUM € ABYMsI IEPEMEHHBIMU
20 Pemienne cucrem IByX ypaBHEHMi, OJJHO M3 KOTOPBIX JIMHEMHOE, a ApYyroe —
' BTOPOU CTEIICHU
2.10 I'paduueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 3a/1a4 aNredpandecKuM crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHON
2.14 Pewienne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU




2.15

KBagpaTHbie HepaBeHCTBA

['padmyeckass uHTepHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

2.16
NepeMEHHBIMU

3 OyHKIUU

31 KBanparuunas ¢ynkous, e€ rpadpuk um cBoiictBa. [lapabGona, KOOpIUHATHI
' BEPIITMHBI TapadoJIbl, OCb CHMMETPHUH MapadOoJIbI

3.2 I'paduku pyrxuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoiicrpa

3.4 I'paduku GyHKIUii , ¥ UX CBOHCTBA
4 YucoBkIe IIOCIEIOBATCIBHOCTH

41 Ormpenenenre U cnocoObl 3aIaHUST YHUCTIOBBIX TMOCIEI0BATEIBLHOCTEH. 3a1aHne
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmynoit u ¢popmymoii N-To ujaeHa

42 Apudmernueckass mporpeccus. Dopmynsl N-ro  uieHa apupMeTHUECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

A3 ['eomeTrpuueckass mporpeccus. QDopmynsl N-TO YieHAa T'€OMETPUYECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

44 N300paxkeHne uiaeHOB apU(PMETHUYECKOM U TEeOMETPUYECKONH Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMAIbHBIA POCT

45 CnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBS3HBIN rpad, AepeBO, MUK, TMPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MnpescTaBlIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IIPUMCPBI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUUHasl Ipo0b, CTaHIAPTHBIA BUJ YKCIIA, PALMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue omnepupoBaTh MOHATUSMH: CTEMEHb C LEJIbIM IOKa3aTeseM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTEMEeHU
OoNbIlle €IWHUIBI, YMEHHE BBIOJIHATh PAc4Y€Thl 1O (QopMyIam,
npeoOpa3oBaHusl ILENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPQ)KEHUI C KOPHSAMHM, Pa3JIOKEHHE MHOIOYJICHA Ha MHOXKHUTEIH, B
TOM YHCIIE C HCIOJIB30BaHUEM (OPMYNI Pa3HOCTH KBAJAPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pEIICHH

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK GYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAs (YHKIHMS, KBajpaTudHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUx
y4EOHBIX TPEJIMETOB W PEAIbHOW KHW3HHM, YyMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pABHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTB, KPYT, KacaTejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M NPAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue ¢uryp, napaieTbHOCTh M NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; YMEHHUE MpUMEHATh (OPMyJibl MEpUMETpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLIEHMS  JJIs

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMeHue  onepupoBarb  MOHATHUSAMU:  IPSAMOYTOJIbHAsE  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH




15

16

nH(popMalLMI0, TPEJCTABICHHYI0 B TalOiauIax M Ha JuarpaMmmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
AKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yd METOJIOM OPTraHHW30BAaHHOTO mepedopa M C UCHOJIb30BaHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BHIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloHATbHBIMU
- YyHClIaMu

14 JeiictButenpupie 4ucia. ApudMETHYECKHE ONepalud ¢ JAeWCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanueckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBolicTBa CTeNEHH

2.3 MHorousneHsl

24 Anrebpanueckast 1poOb

”E ApudpmeTnueckuii  KOpeHb ~ HATypajJbHOW  CTEINEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEHN

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




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

Marematuka. Anredpa: 9-it kiacc: 6a30Bbiii ypoBeHb/ Makaperues FO.H.,
Munmrok H.I'., Hemikos K.W. u ap.; nox penakumeit TemsikoBckoro C.A., AO
«3narensctBo «IIpocBemienue».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://uchi.ru/

https://myschool.edu.ru/
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