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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHa 00ECIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOGHHE HEOOXOAUMO IS
MPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XKU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl aJlaliTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOHI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYyKICHHsI, 0000IICHIEe U KOHKPETH3AIUIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anredpe  mpednosaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBISeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crpyktype mnporpammbl yueOHOro Kypca «Ainredpa» Uis OCHOBHOTO
o01miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxnaas U3 3TUX coAepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOECHCTBYS €
ApPYTUMHU €ro JUHUsAMU. B Xozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4aroliumcs
INPUXOJUTCS JIOTHUECKH PACCYXAaTh, UCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemarhuyeckoro s3bika. CopaepxkarenbHOH U
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copmepxxanne mauHMM «YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOHM IS
JaJIbHEHIIeT0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aNTOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs



CBSI3aHO C pAlMOHATBPHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBaAHHEM
NIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOAMMOIro Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEIMETOB M TPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4YeOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANBHBIX BEIpAXEHUH. Anredpa JeMOHCTPUPYET 3HAYCHHE MaTEeMAaTUKH KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIIGHUA peajsbHOro Mupa. B 3agaunm oOyueHusi anredbpe BXOJAT TaKke
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(POpPMATHKH, W OBIAJCHHE HaBBIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Conepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
00yJaromMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOJIeIH
JUTSL OITCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IpEeJICTaBICHUI O POJIM MaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHI U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUSA:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha usyuenue yueOHoOro Kypca «Anredbpa» B 9 kinacce orBoautcs 102 gaca: (3
yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
9 KITIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OCECKOHEUYHbIE JECATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [I[pukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHue ypaBHEHUM, CBOASIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapabGoma, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOIThI.

I'paduxu pynxumit: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUYMCI0BbIE  NOCAEI0BATEIbHOCTH M
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM M TEOMETPUYECKOW MpOrpeccuii
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K MPOLUIOMY W  HACTOSIIEMY POCCHICKON
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHMEM K  JOCTH)KEHHUSIM  POCCHMCKHUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpak/laHWHA W peali3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBax (PYyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HHU JUIS YCIEITHOW mpodeccroHaabHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HOMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UY€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTUYeCKONM HayKd Kak cdepbl UeI0BEeUYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIaJICHUEM SI3bIKOM MAaTE€MAaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl KaK CpeICTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSTENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIEHHUA  3J0pOBOro  oOpasa KM3HU  (3I0pOBOE  MUTAHUE,
cOQJIaHCUPOBAaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQJIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B 00JJaCTH COXPAHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKkTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUS;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTuX JOJIel, MpuoOpeTaTh B COBMECTHOM AESTENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACHUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBbIE PEIICHUs] U JACUCTBUS, (OpPMyIUpOBaTH M OICHUBATH PUCKH H
NOCEeACTBUSA, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OmNpeNeNiecHUs]  TMOHSTUH, YCTaHABIMBATh  CYLIECTBEHHBIH  MpPHU3HAK
KJ1laccupuKauu, OCHOBaHUA JIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YacCTHbIE M 0OIIHe,
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAONIOACHUSX W YTBEPKACHUSIX,
npenjaratb  KpUTEpUM I BBIBJICHHSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIL;

JieNaTh BBIBOJBI C HCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;
pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAUBATH aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BBHIOMpATh HauOoJiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE AECTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATEIBLCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, IPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3UIUIO, MHCHHUE;

IPOBOAUTL IO CAaMOCTOSITCIBHO COCTaBJICHHOMY IUIAHY HECJIOMXKHBIH
HKCIICPUMEHT, HEOOJIBIIIOE  HMCCIICIOBAHWE  TIO0  YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pE3yJbTaTamM
POBEAEHHOTO HAOIIONCHUS, HCCIICIOBAHMS, OIEHHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJOB M O0OOIICHUI;

IIPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IPOIECCa, a TaKXE BBIIIBUTATh
IPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAINH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3aa4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3THMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHuss HHGOPMAUUM U WILIIOCTPUPOBATH
pelaeMble 3alaud  CXEMaMH, JuarpaMMaMH, HHOW rpadukoll u HX
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUA:

BOCIIpUHMMATh H  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH M LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy peIIeHUs 3a]1a4l, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, pelIacMou 3aJa4r, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA TIOMCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JIPYTHX
YYACTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEHICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSTEIBHO  BbIOMpaTh  ¢opMmar
BBICTYILJICHUS C Y4ETOM 3aJ7a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW  H
WHAVUBUAYATLHONH paOOThI MPU PEIICHHH Y4YEOHBIX MaTEMaTHYSCKUX
3azay;

IPUHUMATH 11€JIb COBMECTHOM AESTENBHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OTOBApUBATHCA,
o0CyXJ1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOIEH;

y4acTBOBaTh B TPYMNOBBIX (opmax paboTel (0OCYXaeHHS, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpMbl W JPYTU€), BBIMIOIHATH CBOIO YacCTh
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

PerynsiTuBHbIe yHUBepcaIbHbIE YUeOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM PEUICHUs 3adadydl (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHUXCS PECypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBIN UHTEJJIEKT:

BJIaACTb crocooamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIA  IIpomecCa H
pe3yiabTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, HANIEHHBIX OLUMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLECHMBATh COOTBETCTBHME PE3YyJbTATA JNEATEIBHOCTH MOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHSTh IPUUUHBI JOCTUKEHUS WK HEAOCTUKEHUS 1IEIIH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 9 kJjacce OOYyYarOIMMICS TMOJTYYUT CICAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YNOPSIAOUYMBATH PAIMOHAIIBHBIE U UPPALMOHAJIBHBIE YUCIIA.

BeimonuaTte apudmMeTHdecKkue JACHCTBUS C PAIMOHAIBHBIMU  UYWCIAMU,
coyeTas YCTHbIE M TIMCbMEHHBIE MPUEMBI, BBINOJHATh BBIYMCIEHUS C
UppaloOHAIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHeW C 1elbIMU [OKa3aTeasiMu M KOpHEW,
BBIYUCIIATh 3HAYEHHUSI YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh I€MCTBUTENBHBIE 4YHWCJA, BBINOJIHATH NPUKUIKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHbIE M KBaJApaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, TIPOCTEHIIINE TIPOOHO-PAIIMOHATIFHBIE YPaBHEHUS.

Pemars cucTtempl NBYyX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMH H
CHUCTEMBI JIBYX YPaBHECHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISICTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amayM  aiareOpauvdeckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UJIU CUCTEMBI JBYX YPABHEHUU C IByMS [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyecKux MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHCTEMA YPABHEHUM DPELICHUS, €CIM UMEET, TO CKOJbKO, U
npoyee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJ[paTHbIE HEPABEHCTBA, H300pa)kaThb
pEILICHUE HEPABECHCTB HA YUCJIOBOW MPSIMOW, 3alUChIBATh PEUIEHHUE C MOMOIIBIO
CHMBOJIOB.

Pematp  cuctembl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alIMChIBATh PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3IUYHBIX 3a]1a4.



DyHKUUH

PacnioznaBath (QyHKUMHM H3y4eHHbIX BUJOB. [loka3biBaThb CXeMaTHYECKHU
pacnoioKeHHe Ha KOOPJIAMHATHOM IUIOCKOCTH rpaduKoB QPYHKIMH Buaa: y = kx, y
=kx+b y=kx,y=ax2+bx+c,y=x3y= VX, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHIA.

Crtpoutb u H300paxarb CXeMaTH4YeCKH rpaduKU KBaJApPaTUUYHBIX (DYHKIIUH,
OMKCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajpaTuyHyro (QyHKLIHIO 11O (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peatbHOU KU3HU, PU3UKHU, TEOMETPUH.

YucaoBble M0CJ1€10BATEIbHOCTH W MPOTrPeccuu

Pacnio3naBaTh apudmeTHUECKyl0 M TE€OMETPHUUYECKYI0 MpPOTrpeccud MpH
pa3HbIX croco0ax 3aJaHusl.

BbINONHATS  BBIYMCIIEHUS C  HUCHOJb30BaHMEM (OPMYJT n-ro 4jeHa
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOrPECCHi, CYMMBI MEPBHIX N YICHOB.

N300paxkath wiieHBbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
TUIOCKOCTH.

Pematps 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTIMH, B TOM
quciIe 3a/1a4d U3 peasIbHOM JKU3HHU (C MCIOJB30BAaHUEM KaJIbKYJISATOpA, LU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE






9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie)
Kourpoububie | IIpakTHyeckue
n/m| TeM MPOrpamMMbl Bcero o0pa3oBare/ibHbIEe
padoThI padoTsbI
pecypcbl
| Yucna v BRIYUCIICHHUS. 9 bu6mmoreka [IOK
JleicTBUTENbHBIC YHCIIa https://m.edsoo.ru/7f419d08
YpaBHEHHUs 1 HEPABEHCTBA.
. bubnuotexa [JOK
2 YpaBHeHUs ¢ OJTHOM 14 1
. https://m.edsoo.ru/7f419d08
TepeMEHHO N
3 YpaBHEHUs 1 HEPABEHCTBA. 14 | bubnuoreka [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHeHUs 1 HEPABEHCTBA. 16 1 bubnuoreka [IOK
Hepapencrtpa https://m.edsoo.ru/7f419d08
bu6 OK
5 Dymxmun 16 1 nobanoreka L]
https://m.edsoo.ru/7f419d08
6 Yucnoselie 15 | bubnuorexa [JOK
MOCJIEeI0BATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUE, 0000IICHNE, 13 | bubmuoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6 0
10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE






9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTte/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
UppalMOHAJIbHBIE YUCIIA,
KOHEYHbIE U OECKOHEUHbIE
NeCSITUYHBIE TPOOH

MHO)KCCTBO HeﬁCTBHTeHBHBIX
YypCell; 1eHCTBUTEIbHBIE YHCIIA
Kak OECKOHEYHBIE JECATUYHBIE
Ipoou

B3aumHo ogHO3HAaYHOE
COOTBETCTBUE MEXKTY
MHOKECTBOM JICUCTBUTEIbHBIX
YKcell U MHOXKECTBOM TOYEK
KOOPJIMHATHOM MpsIMOit




CpaBHeHHE IEUCTBUTEIBHBIX

qrcen, apudMernaeckue

JNIEVCTBUS C NEHCTBUTEILHBIMU

qucjiaMu

[IpubnmxkEHHOE 3HAUEHNE
BEJIMYHMHBI, TOYHOCTD
TIPUOJTMKESHUST

Oxkpyraenue yucen

Oxkpyraenue yucen

[Ipuxuaka u orieHka
pe3ynbTaTOB BHIYHCICHUN

[Ipuxuaka u orieHka
pe3ynbTaTOB BHIYHCIICHUN

10

JIuneitHoe ypaBHEHUE.
Pemenue ypaBHeHui,
CBOJSILIUXCA K TUHEHHBIM

bu6morex [IOK
https://m.edsoo.ru/7f43bf66

11

JIuHeltHOE ypaBHEHHUE.
Pemienune ypaBHeHuii,
CBOASIIMXCA K JIMHEHHBIM

12

KBanpaTtHOe ypaBHEHueE.
Pewrenue ypaBHeHuH,
CBOJAIIMXCA K KBaJPaTHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542




KBagparHoe ypaBHeHHUE.

bu6mmoreka [{OK

13 Pemenue ypaBHeHui,
https://m.edsoo.ru/7f43c542
CBOJISIIIINXCSA K KBaJIpaTHBIM
14 bukBagpaTHbie ypaBHEHUS bubnmorexa [TOK
P P https://m.edsoo.ru/7f43¢3d0
bu6morteka [IOK
15 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[Ipumeps! penienust ypaBHEHUN
16 TPEThEN U YETBEPTOU CTENEHEN
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumepsl penieHns: ypaBHEHUM
17 TPEThE U YETBEPTOM CTEMECHEM
pa3yIoKEHUEM Ha MHOKUTEIIN
18 Pemenne nmpoGHoO- bubnuoreka [JOK
palMOHANbHBIX YPaBHEHU https://m.edsoo.ru/7f43c9b6
19 Pemenne nmpoGHoO- bubnuoreka [JOK
palMOHANbHBIX YPaBHEHUM https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 3a7a4

anre6panqec1<HM METOAOM




21

Pemrenue TekcTOBBIX 3a1a4
aNreOpanvaeckuM METOI0M

22

Pemrenue TekcTOBBIX 3a1a4
anreOpandeckuM MeTOI0M

23

KonTponsHas pabora no teme
"YpaBHEHUsI C OJTHOM
rnepeMeHHon"

24

VYpaBHEHHE € 1ByMS
MEPEMEHHBIMH U €ro rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHuUe ¢ IByMst
MIEPEMEHHBIMH U €ro rpaduk

bu6moreka [IOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI
MePEMEHHBIMU U €€ pelleHre

27

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMS
MEPEMEHHBIMU U €€ pellIeHre

28

Cucrema 1ByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU U €€ pellieHne




29

Cucrema AByX JIMHEHHBIX
YPaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ pelLICHUE

30

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

bu6mmoreka [{OK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU
CTENIEHU

bu6moreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucreM aByx
YpaBHEHUH, OJJHO U3 KOTOPBIX
JINHEHOE, a APYroe — BTOPOH
CTETeHH

33

Pemenue cucreM aByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU
CTETIeHH

34

I'padmueckas uHTEeprperanus
CHCTEMBbl YpaBHEHUH C IBYyMs
IIEPEMEHHBIMU




Pemienne TeKCTOBBIX 337124

35
anreOpandeckuM crocobom
36 Penienue TeKCTOBBIX 3a/1a4
anredpanvdeckum crnocooom
37 KonTponsHas pabora no teme
"CucreMbl ypaBHEeHH"
13 YucnoBsle HEPAaBEHCTBA U UX
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiHbIe HEpaBEHCTBA €
. . bu6moreka [IOK
40 OJIHOM IEPEMEHHOM U UX
https://m.edsoo.ru/7f43af08
perieHue
JIuHeiHbIe HEpaBEHCTBA €
. . bu6mmoreka [IOK
41 OJIHOM TIEPEMEHHOM U UX
https://m.edsoo.ru/7f43af08
pernieHue
Jlunelinble HEPABEHCTBA C
. . bubmuoreka [JOK
42 OJIHOM IEPEMEHHOM U UX
https://m.edsoo.ru/7f43af08
peuieHue
CucrteMbl TUHEUHBIX
43 HEPABEHCTB C OJIHOU

nepeMeHHoﬁ H UX PCIICHUC




CucreMsl JIMHERHBIX

44 HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX pEelLICHUE
Cucrembl TUHEHHBIX
45 HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pEeLICHUE
46 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuwienue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnuoreka [JOK
peueHne https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
peuienue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HepaBeHCTBA U UX
peuieHue
50 KBagparHble HepaBeHCTBA U UX
peuieHue
I'padmueckas nHTEeprperanus
51 HEPABEHCTB U CUCTEM bubnuoreka [JOK

HEPABCHCTB C IBYMA
NEPpEMECHHBIMU

https://m.edsoo.ru/7f43b098




I'paduueckast UHTEpIIpETALUS

HCPABCHCTB U CUCTCM

52
HEPaBEHCTB C JIBYMsI
NepeMEHHBIMU
53 KonTtposnsHas paboTa o teme
"HepaBencrsa"
54 KBanparuunas ¢pyHkius, eé bubnuoreka [IOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkius, eé bubnuoreka [IOK
rpaduk 1 cBOMCTBa https://m.edsoo.ru/7f439842
56 Ksagparnunas Qyskmms, eé bubnuoreka [IOK
rpaduk U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabosna, KOOpIUHATHI
bu6moreka [IOK
57 BEPIINHBI TapaboJIb, OCh
https://m.edsoo.ru/7f439eb4
CUMMETPUHU NTapaloJIb
[Tapabouna, kKoOpAMHATHI
P DA bu6mmoreka [IOK
58 BEPIINHBI TapaboJIbl, OCh
https://m.edsoo.ru/7f43a03a
CUMMETPUHU TTapaloJIbI
[Tapabouna, KoOpaAMHATHI
bubmuoreka [JOK
59 BEPIIMHBI TapaboJibl, OCh
https://m.edsoo.ru/7f43alac
CUMMETPUHU TTapalOJIbI
[Tapabona, KoOpAMHATHI
P PA bubmuoreka [JOK
60 BEpIIMHBI TapaboJibl, OCh

CUMMETPHUHU NapadoIIbl

https://m.edsoo.ru/7f43a3le




[Tapaboia, KOOpaAMHATHI

bu6mmoreka [{OK

01 BEPUIMHEL NapaoIIet, OCk https://m.edsoo.ru/7f43a526
CUMMETPHH NapadoIIbI
[Tapaboira, KoOpAMHATHI

62 BEpIIMHBI TapaboJibl, 0Ch
CUMMETPUHU NTapaloJIb
I'paduku pynkumit: y =kx, y =

63 kx + b, y=k/x, y=x3, y=vx,
y=Ix]

I'paduku pynkuuit: y =kx, y =

64 kx + b, y=k/x, y=x3, y=vx,
y=Ix]

I'padukn dynxumii: y = kx, y =

65 kx + b, y=k/x, y=x3, y=vx,
y=Ix]

I'padukn dynkumii: y =kx, y =

66 kx + b, y=k/x, y=x3, y=vx,
y=|x|
I'paduku pynkuuit: y =kx, y =

67 kx + b, y=k/x, y=x3, y=vx,
y=|x|
I'paduku pynkuuit: y =kx, y =

68 kx + b, y=k/x, y=x3, y=vx,
y=|x|

60 KonTposnpHas paboTa o teme bubnuorexa LIOK

"CDYHKI_[I/II/I"

https://m.edsoo.ru/7f43ab84




TloHgaTHe unciI0BOM

bubnuoreka [IOK

70
IIOCJIEAOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue 1ocie0BaTeIbHOCTH

71 eKyppeHTHOU (HhopMyIIoi 1 bubmorexa HOK
PekyPP . MY https://m.edsoo.ru/7f43ebda
dhopmyroit n-ro uiaeHa

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpruyecKas Iporpeccuu https://m.edsoo.ru/7f43ed7¢e

73 Apudmernueckas u bubnuoreka [IOK
reoMeTpUYecKas IIporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyJIbI N-TO YJIeHa

74 apudMeTUUECKON U bubnuoreka [IOK
reOMETPUUYECKON TPOrpeECCUid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
@®opMyIbl N-ro yjaeHa

75 apudMETHIECKON U bubnuoreka [JOK
reOMETPUUYECKOM POrpecCcuid, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YJICHOB
@DopMmyIbl N-ro YjaeHa

76 apuMETUYECKON U bubnuoreka [JOK

F€OMETPUUYECKON MTPOrPeECCU,
CYMMBI IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f0c6




77

@opMyIIbI N-I'O YICHA
apu(pMeTHIECKON U
r€OMETPUUYECKON MPOrpeECCUi,
CYMMBI IIEPBBIX N YWICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43{72¢e

78

@opMyIIbI N-TO YICHA
apudmeTnyeckoin u
F€OMETPHUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

bu6mmoteka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune wieHOB
apudmeTuyeckoi u
F€OMETPHUYECKON MPOrpeccuit
TOYKaMH Ha KOOPJAWHATHOU
IIJIOCKOCTH

80

N3obpaxenune 4wieHOB
apudMeTHUECKOU U
reOMETPUUYECKON TPOrpeccuii
TOYKaMH Ha KOOPJMHATHOMN
IJI0CKOCTH

81

JIMHEeWHbIT 1
AKCIIOHCHIIMAIBHBIA POCT

82

CnoxxHele IIPOICHTHBI

bubnuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxxHele IMPOLCHTLI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6




84

KonTtposneHas paboTa o teme
"YucinoBele
MOCJIEIOBATEILHOCTH"

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

85

[ToBTOpEHUEe, 0600MIICHNE U
CHUCTEeMaTU3als 3HaHH.
3anuck, cpaBHEHUE, ACUCTBUSA
C ICHCTBUTEIHLHBIMU YHCIIAMH,
YHUCIIOBas TIpsiMast

86

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMAaTH3aIs 3HAHWH.
[IpouieHThI, OTHOIIEHUS,
MPOTIOPITUN

87

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
OxpyriieHue, npHOIMKEeHNUE,
OIIEHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWM.
Pelrenne TEKCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOO0M

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12




&9

[ToBTOpEHue, 0600ImIEeHNE U
CHCTEeMaTH3aIus 3HAHUH.
Pemenne TeKCTOBBIX 3a4a4
apu(METHIECKIM CIIOCOO0M

bu6mmoreka [{OK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHNE U
CHCTEeMaTH3aIus 3HAaHU.
Pemrenue TeKCTOBEBIX 3ama4
apumMeTHuyecKuM crocooom

bu6moreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUE, 0600IICHNE 1
cUCTEMAaTH3alysI 3HaHUH.
[IpeobpazoBanue
anreOpanvecKuX BBIPAKESHUM,
JOTYCTUMBbIE 3HAYCHHUS

bu6moreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMATH3aIMsl 3HAHWM.
[IpeobpazoBanue
anreOpanvecKuX BhIPAKEHUH,
JOTYCTUMBbIE 3HAYCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444364




[ToBTOpEHUe, 0600IICHNE U
CHUCTEMaTU3als 3HaHWM.

b
93 [IpeoOpazoBanme nommorexa LOK
. https://m.edsoo.ru/7f444612
anreOpandecKux BBIPAKEHHH,
JOTTYCTUMBIE 3HAUYCHUSI
[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHHM.
bu6mmoreka [IOK
94 [IpeobpazoBanue
. https://m.edsoo.ru/7f444a94
anredpanveckux BbIpaKeHU,
JOTTYCTUMBIE 3HAUYCHUSI
[ToBTOpEeHuE, 0600IICHNE 1
95 cUucTeMaTu3alys 3HaHUH. bu6mmoreka [IOK
OYHKIMU: IOCTPOCHHUE, https://m.edsoo.ru/7f444c56
CBOMCTBA M3yYEHHBIX (DYHKITHI
[ToBTOpEeHUE, 0000IICHNE 1
06 CUCTeMaTH3aIlHs 3HAaHHH. bubnuoreka [JOK

(DYHKI_[I/II/IZ IIOCTPOCHHC,

CBOMCTBA M3Y4YEHHBIX (DYHKIIHI

https://m.edsoo.ru/7f444144




97

[ToBTOpEHue, 0600ImIEeHNE U
cUCTEMaTU3alus 3HAHUMN.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3YYEHHBIX (PYHKUINN

bu6mmoreka [{OK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHW.
OYHKIMU: IOCTPOCHHUE,
CBOMCTBA U3YYEHHBIX (PYHKIIMHA

bu6moreka [IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHuE, 0600IICHNE 1
cUCTEMAaTU3aIysI 3HaHUH.
I'paduaeckoe permenune
YpaBHEHHUH U UX CUCTEM

bu6moreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
I'paduueckoe pemenune
YPaBHEHHUU U X CUCTEM

101

Hrorosas koHTposbHas paboTa

102

O00011IeHNE U cCUCTEMATU3 AU
3HaHUHI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsIeMoOro L
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30oBaHus
pe3yJabTara
1 Yycita ¥ BEIYUCIIEHUS
11 CpaBHHMBaATh W YNOPSAOYMBATH PAllMOHATIBHBIE W HWPPAIMOHAIBHBIE
) quciia
BreimonasaTe apudmeTrdeckue IEHCTBUS C PAIMOHATBLHBIMU YHUCIIAMH,
1.2 coyeTass YCTHbIE M MUCbMEHHBIE TPUEMBI, BBIMIOJIHATH BBIUYMUCICHHS C
HppalMOHAIBHBIMU YU CIIaMU
13 HaxonuTe 3HaueHusi cTemeHeld ¢ UeNbIMU TOKa3aTelsiMU M KOPHEH,
’ BBIUYHCIISITH 3HAUEHU S YUCTIOBBIX BBIPAKEHUN
14 OKpyrisiTh IEUCTBUTENBHBIE YUCIIA, BHIMOJIHITh PUKUAKY pe3yJibTaTa
) BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPOKECHUN
2 YpaBHEHUS 1 HEPABEHCTBA
71 Pemlare  nuHEliHBIE M KBaJApaTHbIE YPAaBHEHHUs, YpPaBHEHMS,
' CBOJSILIMECS K HUM, IPOCTEUIIINE TPOOHO-PAlMOHAIBHBIE YPaBHEHUS
Pemrate cucreMsl IByX JUHEHHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMU
2.2 U CHCTEMBI JIByX YPAaBHEHMI, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIISIETCS
JIMHEHHBIM
Pematp TekcToBBIE 3a7auu aareOpandeckKuM CIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHHUS WJIM CHUCTEMBI JIByX YpPaBHEHHMH C JABYyMs

IEPpEMCHHBIMU




24

IIpoBoguTe mpOCTEMIIME MCCIECIOBAHUS YPAaBHEHUHM U  CHCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TrpaduyecKkux
IIpe/ICTaBICHUH (HallpuMep, yCTaHABIMBATh, UMEET JIM YpaBHEHUE WU
CUCTEMa YPaBHEHUM PEILIEHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHEBIE HCPaBCHCTBA, KBaaApaTHBIC HCPAaBCHCTBA,
nU300paXkaTh pEIICHUE HEPABCHCTB HA YUCIIOBOW MPSIMOM, 3aIUCHIBATH
penieHue ¢ NIOMOIIBI0 CHMBOJIOB

2.6

Pematr cumcTeMbl JITHMHEWHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIFOYAIOIME KBAJPaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHUE
CUCTCMbI HCPABCHCTB Ha YUCJIIOBOU pr[MOfI, 3aIUMCbIBaTh PCHICHUC C
MTOMOIIIBIO CHMBOJIOB

2.7

Hcnonp30BaTh HEPaBEHCTBA IIPH PELICHUH PA3IMYHBIX 3a4a4

OyHKIMU

3.1

PacrioznaBate  (yHKIMH ~ HW3y4CHHBIX  BHJOB.  I[loka3bIBaTh
CXEMaTUYECKH PACITOIOKCHHIE Ha KOOPIMHATHOH ITIOCKOCTH Ipa(uKOB
¢dbyakumii Buna: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCUMOCTH OT
3HA4YCHHUH KOA(PPUIIUESHTOB, ONIMCHIBATh CBOMCTBA (DYHKITUI

32

IToka3piBaTh CXEMaTHYECKH PACHOJIOKEHHE Ha  KOOPAWMHATHOMU
IJIOCKOCTH TpadukoB (GyHKIUK BuUga y = VX, y = |[X| U omnMchIBaTh
CBOMCTBA (PYHKIIHI

3.3

Ctpouth ¥ u300pa)kaTb CXEMaTHYECKH TpadUKd KBaJPATHUYHBIX
(yHKIWH, ONUCHIBATH CBOMCTBAa KBAJPATUYHBIX (YHKIHMHA IO UX
rpadgukam

34

PacnioznaBath KBagpaTU4HYI0 (QYHKIHMIO 10 (QopMmyse, MPUBOIUTH
OpUMephl KBaJPaTUYHBIX (PYHKIHUNA M3 pPEaTbHOM >KU3HU, (DU3HKH,
TeOMETPUH

Apudmernueckas U reOMeTpHUecKas MPOrpeccuu

4.1

Pacrnio3naBath apI/I(bMeTI/I‘ICCKYIO H IFCeOMCTPHUYICCKYIO IIPOrpeCCHUU IpU
Pa3HbIX crocobax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C HUCMOJb30BaHUEM (QOPMYN A-TO 4ieHa
apu(pMeTHYECKOW U reOMEeTpUYEeCKON MPOrpeccuii, CyMMBbl HEPBBIX N
YJIEHOB

4.3

I/I306pa)I(aTL YJICHBI MOCJICA0OBATCIBbHOCTH TOYKaMH Ha KOOpI[HHaTHOﬁ
IIIIOCKOCTH




4.4

Pemate 3amaun, cBA3aHHBIE C YHCIOBBIMH IOCIENOBATEIBHOCTSAMU, B
TOM YHCIE€ 3aJaud U3 peajbHOM KU3HH (C HCIOJIb30BAaHHUEM
KaIbKYJIATOPA, HU(DPOBBIX TEXHOJOTHUI)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
11 ParionanbHble  4ncnia, MppalMoOHAIbHbIE YWCIA, KOHEYHbIE M OECKOHEYHbIE
' JIECSTHYHBIE POOH
MHo0k€ecTBO AeWCTBUTEIBHBIX YNCEI, IEHCTBUTENIbHbIE YHCIIa KaKk OECKOHEUHbIE
12 JecsITUUHbIe Apoou. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]LY MHOKECTBOM
' JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM NpsiMOM. CpaBHEHHE IEHCTBUTEIIBHBIX
qucen
1.3 ApubdmMernueckne TeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubmmkeHus, oleHKu. Pa3mMepsl 00BEKTOB OKPYKAIOIIET0 MHUPA,
14 JUINTEIBHOCTh TMPOIIECCOB B OKpyxkarwomeM wmupe. [IpubmmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npuommxenus. Oxpyrienue yucen. [Ipukuaka u oreHka
pe3yibTaTOB BBIYMCIICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHeHUs C OJIHOM MEPEMEHHOI
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBaAPAaTHBIM
24 bukBagpatHoe ypaBHenue. Ilpumepsl pelieHuss ypaBHEHUW TPETbEU U
' YETBEPTOU CTENEHEH Pa3IoKEHUEM Ha MHOKHUTEIN
2.5 Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €T0 TpaduK
2.8 Pemienne cucrem IByX TUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU
’9 Pemenune cucreM AByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEHHOE, a JAPYroe —
' BTOPOIi CTEIICHH




2.10 I'paduueckas MHTEpIIpETALIUS CUCTEMBI YPaBHEHUI C IBYMS IEPEMEHHBIMH

2.11 Pemenmne TeKCTOBBIX 337249 anreOpandeckum crocooom

2.12 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM EPEMEHHON

2.14 Pemrenne cucrem JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBagparHbie HepaBeHCTBA

516 I'padmueckas uHTEepnperanuss HEPaBEHCTB W CHCTEM HEPABEHCTB C JIBYMs
' HEePEMEHHBIMH
3 OyHKIMH

31 KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapabGona, kKoopauHaThI
' BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN TapadoJIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pynkumit y=k/x, y = x° u ux cBoicTBa

34 I'paduku Gysaknmii , u ux cBOMCTBA
4 YucaoBbIe MOCIEI0BATEILHOCTHU

41 Omnpenenenre U cocoObl 3aaHKS YMCIOBBIX TMOCIEAOBATEIHHOCTEH. 3a1aHne
' H0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMynoit u Gpopmysoit n-ro uieHa

40 Apugpmernueckas mnporpeccus. Dopmynasl n-ro  uwieHa apuU(pMeTHUECKOM
' IPOTrPECCUH, CYMMBI IIEPBBIX 71 YJIEHOB

43 I'eomerpuueckas nporpeccusi. PopMmynbl n-ro  4ieHa I'€OMETPUYECKOM
' IPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

44 N300paxxeHue wieHOB apU(PMETHUECKOM U TIeOMETpPUYECKOM IporpeccHii
' TOUKaMHU Ha KOOPJAMHATHOH MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIMAIBHBINA POCT

4.5 CrnosxHbI€ IPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Olepaly HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJIICHUM, NP PELICHUM 33]1a4
U3 IpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHSAMH: OMpEAeNieHne, aKkCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPHUIAHUSI BHICKA3bIBAHUN

YMeHue onepupoBaTh MOHATUSAMU: HATYpajJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcCia, OOBIKHOBEHHas Ipo0b U
JecsiTuYHasi IpoOb, CTaHAAPTHBINM BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE YHUCJIO, apu(METHYeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJNHATH JIEHCTBUSL C  YHUCIAaMH, CpaBHUBAaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY
pe3ynabpTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENBIM IIOKa3aTeleM,
apu(pMeTHYeCKIl KBaJpaTHBIH KOPEHb, MHOTOWIEH, ajredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEeHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPDAKEHUI C KOPHAMHM, Pa3I0KEHHUE MHOTOWIEHA Ha MHOXKHUTEIH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYNl Pa3HOCTH KBAApaToB H
KBaJ[paTa CyMMbI 1 pa3HOCTH




YMeHue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pElIaTh JIMHEWHbIE W KBAJPaTHBIC YpaBHECHUS,
IpOOHO-PAMOHANBHBIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JIBYX JIMHEHWHBIX YPaBHCHUH, JTUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE W  JPOOHO-pAallMOHAIBHBIC HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3aJa4 U3 APYTUX MPEIMETOB
M TPAKTUYECKHX 3a/7a4; YMEHHE MCIIOJb30BaTh KOOPJIWHATHYIO
OpsIMYI0 M KOOPJAUHATHYIO TUIOCKOCTH JUISI M300paKEHUs PEIICHUI
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsl, YObIBaHHUS, HauOOJbllIee W HaUMEHbIlEEe 3HAYCHUS
GyHKIMH; yYMEHHE OIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabonia, rumnepbosia; yMeHHe
cTtpouthb rpaduku GYHKIIUN, UCTIOTB30BaTh TPA(QUKHU IS OTIPEICTICHIS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, JUIsl pelIeHHs 3aad U3 APYrux
yu4eOHBIX TMpEAMETOB U peallbHOM JKU3HMU; YMEHHE BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX/ly BETUUYMHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMH: MOCIIEI0BATENbHOCTD,
apudmernyueckass U TeOMETpUYecKass  IMPOTPecCUH;  yMEHHUE
WCIOJIb30BaTh CBOMCTBA MOCHEAO0BAaTEIbHOCTEH, (OPMYIbBI CyMMBI U
oOlIero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX
y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune peuiaTh 3aJa4u pa3HbIX TUIIOB (B TOM YHUCJIE Ha IMPOLICHTHI,
JOJIM M YaCTH, IBHXXCHHC, pa60Ty, OCHYy TOBAapOB H CTOHUMOCTDH
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHHUS JINYHBIMU U
CEMEHHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCJIIOBHIO  3a/a4H,
HCCICA0BATh IMOJIYUCHHOC PCIICHHUC U OLICHUBATH HpaBIIOHO,I[O6HOCTB
IMOJIYYCHHBIX PE3YJIbTATOB




YMeHue onepupoBaTh NOHATHAMH: (UTypa, TOUYKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHMUH TPEYrOJIbHUKH, HPSIMOYIOJIbHBI TPEYrOJbHUK,
MenuaHa, OMCCEKTpUCa M BBICOTAa TPEYrOJbHHKA, YETHIPEXYTOJIBHUK,
napajjienorpaMM, pomO, TNPSAMOYrOJBHHK, KBAJApaT, Tparemus;
OKPY>KHOCTb, KpYI, KacarelbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢burypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEJIMYMH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB (Uryp u (hakToB

10

YMeHue omnepupoBaTh TMOHSATUSMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX,
yroil MeXIy MpsMbIMU, MEpHEeHIUKYIAp, HAKIOHHAs, MPOEKLHs,
noao6ue ¢uryp, NoJ00OHbIE TPEYroJbHUKH, CAMMETPHUS OTHOCUTEIHHO
TOYKH U TPSIMOH; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
noao6ue ¢uryp, napaieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSIMBIX B
OKpYKaloIlleM MUpe

11

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, Yroj
(BenMuMHA yrjla, CUHHYC W KOCHUHYC yIJIa TPEYroJIbHUKa), IJIOIIA/b;
YMEHHE OLIEHUBATh Pa3MeEpbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEeM
MHUpE; YMEHHE TMNpPUMEHATh (OpPMyJbl MEpUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAIN Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaljieNieuIea; YMEHHE NPUMEHSATh NpPU3HAKU
pPaBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJibHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOLICHHS  JIJIs
BBIUHCIICHUS JUTHH, PACCTOSHUM, MIoaaen

12

YMenune wu3o0paxkarh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
UHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU
CHUMBOJIbHOMY OIACaHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpJAUHAT, KOOPAWHATBL TOYKH, BCKTOD, CcymmMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHUE HCHOJIB30BATb BCKTOPBI M KOOPAWHATHI JJII NPCACTABIICHUS
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX
MpeaMETOB U peaHLHOﬁ KHU3HHU




14

VYMmenne OIICpHUPOBATH TTOHATHUAMMU: CTOJ'I6I/IKOBBIG h  KPYIrOBLIC
qUarpaMMmbl,  TaOMUIBL, cpeaHee  apudMETHYECKOoe, MeE/uaHa,
HauOOJbIlIee W HAaMMEHbBINIEE 3HAYCHHS, pa3Max YHCIOBOTO Habopa;
YMEHME  U3BJIEKAaTh, HMHTEPIPETUPOBATH U  IPEOOpPa30BbIBATH
uH(POPMAIIMIO, TPEACTABICHHYIO B TaONHMIIAX W HA JAHAarpaMMax,
OTPaXKAIONIYI0 CBOWCTBA M XapaKTCPUCTUKU PEATHHBIX MPOIECCOB U
ﬂBHeHI/Iﬁ; YMCHHC paciio3HaBaTb N3MCHYUBBIC BCIIMYMHBI B
OKpYKaIoIIeM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CITy4alHbII
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (2JIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBaTh BEPOSTHOCTU peaTbHBIX
COOBITHI M SIBJICHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHII B OKpYXalolleM MHpE M B IKU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEIN U €0 POJIbIO B MACCOBBIX SIBJICHHUSX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ MJIsl PEIICHHS
3a/1a4d, TMPUBOJUTH MPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE M KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, OIUCHIBATh OTICIBbHBIC BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HayKd, MPUBOIHUTH
pUMEPhl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM
¥ BCEMHPHOUN UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHTH,  OECKOHEYHbIE
' HEPHOANYECKHE IPOOH

13 PanmonaneHupie  uucia. ApudMeTHyecKue ONepalud ¢  PaldoOHATBHBIMHU
' YHCITaMHU

14 JHelictButenpHbie uncia. ApudmMeTrueckue ornepanuu C JeHCTBUTEIbHBIMU
' YHCIIaMHU

L5 [IpubmmkEéHHbBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
' pe3yabTaTa BEIYUCIEHUI

2 AnrebpandecKkue BbIpaKeHHs

2.1 bykBeHHBIC BhIpaXKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM ITOKA3aTENIEM.
' CBoiicTBa CTENEHN

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

)5 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU

3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-panuoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIIHOCTH
' ypaBHEHUI

39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTHU
' HEPABEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIEOBATETLHOCTEN

49 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB




OyHKIUU

Oyuknms, cnocoObl 3amanus QyHknud. [padux  dynknuu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHWH ¢ynkuuu. Hymu ¢yakuuu. [Ipomexyrku

5.1 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl H
MUHUMYMBl QyHKIMH. Hanbomnbimee W HamMeHbllee 3HaueHUE (YyHKIUU Ha
MIPOMEXKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunathnas npsimas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa

7.2 TpeyrosbHHUK

7.3 MHOroyrojasHUKI

7.4 OKpYXHOCTb U KPYyT

7.5 N3Mepenne reoMeTpu4ecKuX BeJIMYNH

7.6 BekTops! Ha MII0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHocTh

8.3 KombOunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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