Munucmepcmeo oopazosanus u Hayku Camapckoii obnacmu
TI'ocyoapcmeennoe 6100xcemnoe npogpeccuonanvroe

obpazosamenviioe yupencoenie Camaperoi odnacmy
«Camapckuii nonumexnuyeckuii konnedscy

PACCCMOTPEHO

Henaroruyeckum cosetom
IIporokon Ne 1

«29» aBrycra 2025 r.

PABOYAS IIPOTPAMMA

y4edHoro npeamera «AnreGpa»

IUI o0ydaromuxcs 9 KjIaccoB

Camapa, 2025



Conep:xxkanue
TTOSICHUTEIBHAS BAMMCKA . .. ..ottt ettt tteeeee e eeaaiiaaeeeens
Conep:kaHme YHEOHOTO IMPEIAMETA . .....oournunneeennnnnneeennnnneeenannneeenns
I[lnanupyemblie pe3yjbTAThl OCBOEHUSI MPOTPAMMBI..........cccvveennnn...

TeMaTHYECKOE TNIAHUMPOBAHME . .....uuuttniitteeee et enieeneeaieeenns



HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBIAETCS OAHMM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuarommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MpUpOAEC W OOIIeCTBE, POJIM MAaTEMaTHUYECKOTO MOJACITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHKUE |
aHamoruto.  OOyuenue  anreOpe  mpeAroiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIFHON ~ JIEATENIbHOCTH  OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» i OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KAaTEIIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHBEPCAaJbHOTO MaTemaTrhuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanue nuHUM «Yucaa W BBIUMCICHHUS» CIY)XKUT OCHOBOW IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX IS TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHATBHBIMH WM HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Copepxxanue JAByX  anreOpamdyeckux JUHUHM —  «AjreOpaumdeckue
BBIPAKEHUA» U «YPAaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y
oOy4aromuxcs MaTeMaTHYeCcKoro ammnapara, He0OXOAMMOIo il pelleHHs 3ajad
MaTeMaTUKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adad. Ha
YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUsl Y4YEOHbIH MaTepual TpYHNIUPYETCs
BOKPYI pallMOHAJIBHBIX BBIpaXEHUH. Anredpa JAEMOHCTPUPYET 3HAUYCHHE
MaTEMaTUKU KaK s3blKa JJisi TOCTPOCHMSI MaTeMaTHYeCKUX MOjeNeH, ONuCcCaHus
IpOLECCOB W SIBJICHUU peanbHOro mupa. B 3amaun oOyueHus anreOpe BXOIAT
TaKKe JajbHelllIee pa3BUTUE AJITOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copnepxxanve  (QyHKUMOHATBHO-TpAUUYECKON  JIMHUM  HAlEJIEHO  Ha
NoJiyueHue  oOyyarouuMmuca 3HaHUM 0  (QyHKOMSIX KAk  BaKHeHIei
MaTEMaTUYECKOM MOJENHu JUisi ONUCAaHUS U HCCIENOBaHUS PAa3HOOOPA3HBIX
IOpoleccOB W SIBIEHMA B mpupojge u obmectBe. WM3yuenue wmartepuana
CHOCOOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS YMEHHsS HCIHOJb30BaTh pa3MuHbIe
BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMAaTUKH — CIIOBECHBIE, CHUMBOJIMYECKHE,
rpaguyeckue, BHOCUT BKJIaJA B (opMHUpOBaHHE MPEACTABICHUN O pPOIH
MaTEMaTUKH B Pa3BUTHU LIUBUIIN3ALANA U KYJIbTYPBI.

Ha msydenne yueOHOro kypca «Anredpa» orBomutcs 102 gaca (3 gaca B
HEJIEITIO).



COILEPKAHUE OBYYUEHUA

9 KIIACC

Yucia v BBIYUCIEHUS

PanrionanbHbie ynciia, UppanyMoHaIbHbIE YUCa, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEUYHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPJAUHATHOU IIPSAMOM.

CpaBHeHUE JIEMUCTBUTEIBHBIX 4YHCEN, apudmeTudeckue JACHUCTBHUS C
JICHCTBUTECIbHBIMH YHCJIAMH.

Pa3Mepbl 00BEKTOB OKpY)KArOIIEro MHUpPA, JJIMTEIBHOCTh MPOIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHoe  3HA4YeHWE  BEJIUYMHBI, TOYHOCTh  IPHUOIKCHUS.
Oxpyrnenue yncen. [Ipukuaka u oleHKa pe3yIbTaTOB BEIYUCICHUA.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHue ypaBHEHUH, CBOASIIUXCS K TUHEUHBIM.

KBangpaTHoe ypaBHeHMe. PemieHue ypaBHEHUM, CBOASIINXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX ypaBHEHHH. PeleHne TeKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHUEe ¢ ABYyMs MEpEeMEHHBIMU H ero Trpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a/1a4 anreOpandyecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NEepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

DyHKUUN

KBagpartnunas ¢ynkmms, e€ rpaduk u coiictBa. [lapaGoma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu dyuxumit: y =kx, y=kx +b, y=k/x, y=x3, y=x, y = x| , u ux
CBOMCTBA.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonssTHE YUCIOBOW IOCIIENOBATEIBHOCTU. 3aJaHHUE IIOCIEAOBATECIBHOCTU
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudmernyeckas U reomerpuyeckas mnporpeccuu. @opmynsl N-ro wieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne 4ieHoB apu(METUYECKOM M TeOMETPUYECKOM Nporpeccui
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl y4yeOHOro Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

OPOSIBIEHUEM HWHTEpeca K MPOLIOMY M HACTOALIEMY POCCHMCKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHbIX cepax;

2) rpa:XIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEH I'paKJaHUHA U pealn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIHMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBJICHHM, IpOLEAyp I'pa)JIaHCKOro olIiecTBa (Harpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IIPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHUI HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPaJIbHO-3TUYECKHUX IPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYaCTHE B PpEIICHHM NPAKTUYECKUX 3a]a4y
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATbHOU
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYAIBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CITIOCOOHOCTPIO K OSMOIHMOHAIBHOMY M 3CTCTHYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajJlad, PENICHUM, pacCyXJACHUH, YMEHHUIO BHJIECTh
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAIIMEd B JIEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA UEJIOBEKA, MPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAyKh Kak c(epbl ueT0BEUYECKOM



NEATeNIbHOCTH, ATAloOB €€ Pa3BUTUS M 3HAUYUMOCTU JIJIs Pa3BUTHUS LIMBUIU3AIUHY,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOHl Kak CpelICTBOM
MO3HAHUSI MHpA, OBIAJECHUEM NPOCTEUINMMHU HaBBIKAMHU HCCIIEI0BATEIbCKOMN
JIeSITETLHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPbI 310POBbSl H
IMOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO MPUMEHATh MaT€MaTUYECKHE 3HAHUS B HHTEpECax CBOETO
3I0pOBbSl, BEIEHUS  3I0pOBOr0  o0Opa3a KU3HM  (300pOBOE  IHMTAHHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAKOTO K€ IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHHUM ISl pellieHus 3a1a4
B 00JIACTM COXPaHHOCTH OKpY)KAIOIIEeW Cpenpl, IJIAaHUPOBAHUS IOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJACTBUM JJISI OKPYXKAKIIEH Cpeabl, OCO3HAHHEM
I00aJBLHOTO XapaKTepa AKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanusa K M3MEHSIOIMIUMCH YCJIOBHAM CONHAJIBHOM W NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JAESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y NPYTUX JIIOJEH, MpuoOpeTaTh B COBMECTHOM NeSITeNbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OIbITA APYTUX;

HEOOXOJMMOCTBIO B (OPMHUPOBAHWMU HOBBIX 3HAHHWM, B TOM YHCIE
(dbopMynHpoOBaTH UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYallMi0, BOCHPHHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUs] U JACUCTBUS, (OPMYyIUpPOBaTH M OICHUBATH PUCKH H
MOCJIeNICTBUSA, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JeicTBUA:
— BBISIBJISITH M XapaKTEPHU30BATh CYIIECTBEHHBbIE MPU3HAKA MAaTEMaTHUYECKUX
00BEKTOB, TOHATHM, OTHOIIECHUM MEXIy TOHITUSAMH, (HOPMYIHPOBATH
ONpEICIICHUS TMOHSITHH, YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK



KJaccu(uKanuy, OCHOBaHUS Ml OOOOLIEHUS M CpaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAN3a;
BOCIIpUHUMATh,  (OPMyIHpPOBaTh W NPeoOpa3oBBIBATH  CYXKJICHUSA:
yTBEpAUTENbHBIE H OTpHUILATEIbHBbIC, E€IUHUYHBIC, 4YacCTHBIE U 0OIIue,
YCITIOBHBIE;
BBISIBIIATH MAaTEMaTHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHUS B
¢dakTax, JaHHBIX, HAOIIOJCHUAX U YTBEPIKICHUAX, TpeIaraTh KPUTCPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYU;
JeNnaTh BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa3dupaTh qOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUH (TIpSIMbIE U OT
NPOTHBHOTO), TPOBOJUTH CAMOCTOSITENIBHO HECIOXKHBIE JIOKA3aTeIbhCTBA
MaTeMaTU4eCKuX (aKTOB, BHICTPAUBATh apTyMEHTAIMIO, IPUBOAUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHSI;
BbIOMpaTh Ccmoco0 pelieHus y4deOHOM 3amaur  (CpaBHUBATH  HECKOJIbKO
BApUAHTOB pEIICHUS, BbIOMpaTh Hambosee MOAXOMANINH C  y4ETOM
CaMOCTOSITEITFHO BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AelicTBHS
UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN HWHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh  BONPOCH, (UKCUPYIOIIHE TMPOTHBOpPEYHE, MPOoOIIEMY,
CaMOCTOSITEJILHO YCTaHABJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
OPOBOAUTH IO CaMOCTOSITENIBHO  COCTaBICHHOMY IUIaHYy  HECIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHME IO YCTAaHOBJICHHIO OCOOEHHOCTEMH
MaTEeMaTHIEeCKOTO 00BEKTA, 3aBUCHMOCTEH 0ObEKTOB MEKY COOOM;
CaMOCTOSITEILHO (OPMYIHUPOBATh OOOOIIEHHUS W BBIBOABLI IO pe3yJbTaTam
IPOBENEHHOTO HAONIOEHUS, WCCIEAOBaHUS, OLEHUBATh JTOCTOBEPHOCTH
MOJTYY€HHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;
OPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TpoOIecca, a TaKKe BBIIBUTATH
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:
BBISIBJIATH  HEJIOCTATOYHOCTh UM H30BITOYHOCTh HH(OpPMALUK, JaHHBIX,
HEOOXOAMMBIX JUISI pEIICHUS 3a/1a4H;
BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATH U  UHTEPIPETHPOBATH
MH(POPMAIUIO PAa3TUYHBIX BUIOB U (POPM IPEICTABICHUS;
BbIOMpaTh (OpMy MpEACTABICHHS WH(DOPMAIIUU U WLTIOCTPUPOBATH PEIIacMble
3aJlauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;
OLICHMBATh HAAEKHOCTH HWHGPOPMAIMU 1O KPUTEPUSM, TNPEIJIOKEHHBIM
yduTeleM WK c(HOPMYITHPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

BOCIPUHHMMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSMH U
LEeIsIMU OOILEHHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B
YCTHBIX ¥ MMMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAYy PELICHUS 3a/1a4H,
KOMMEHTUPOBATh MTOJIYYEHHBIN PE3YIIbTAT;

B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYKIAE€MOW TEMBI,
npoOJieMbl, pelmaeMoil 3aiauu, BBICKa3bIBaTh MJIEH, HAIEJICHHbIE HAa MOMCK
pElIEHNs, COMOCTABIATh CBOM CYXKIECHHUS C CYKICHUSIMU JIPYTMX YYaCTHUKOB
auanora, 0OHapyKUBaTh pa3jiMuue U CXOJICTBO MO3UIIMI, B KOPPEKTHOU (popMme
(opMyIMpOBaTH pa3HOIJIACUS, CBOU BO3PAKEHMUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJa4yd, SKCIEPUMEHTAa, HCCIEAOBaHUS,
POEKTa, CaMOCTOSTEIbHO BbIOMpATh (popMaT BBICTYIUICHUS C y4€TOM 3ajad
Npe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh W HKCIOJIb30BAaTh NPEMMYIIECTBA KOMAHJAHOW M HWHAMBUIYAJIbHOMN
paboThI MU pelIeHn: Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATh LEJb COBMECTHOM [EATEIIbHOCTH, IUJJAHUPOBATh OPraHU3aLUI0
COBMECTHOM paboThl, pacrpeAesiaTh BUAbl paboT, J10roBapuBaThCs, 00CYKIATh
IpoIeCcC U pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyXkaeHUs, OOMEH MHEHUSIMH,
MO3TOBbl€ IITYpMBl M JpYrH€), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJAMHUPOBATh CBOU JIEUCTBUS C APYTMMM WICHAMM KOMAaH]IbI, OLICHUBAaTh
KayecTBO  CBOEro  BKJIaJa B OOMMH  HPOAYKT 1O  KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSL.

PeryjisiTUBHbIE YHHBepPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:
CaMOCTOSITEJIbHO COCTAaBJSATHh IUIAH, AJTOPUTM pELICHUS 3anadd (WU ero
9JacTh), BBIOMpaATh CMOCOO pelieHus C y4ETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BaAPUAHTHI
pElIeHu ¢ y9€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
BJIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSL Mpolecca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOn 3aauH;
OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU PEUICHUU 3aJ]1ayH,
BHOCUTh KOPPEKTHBBI B JCATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMMUOOK, BRISIBJICHHBIX TPYAHOCTEH;



— OILICHMBAaTh COOTBETCTBUE pE3yJbTaTa ACATEIBHOCTH IIOCTABICHHOW LEIN U
YCIOBUSM, OOBSCHATh NPUYMHBI JOCTHKEHUS WIM HEIOCTH)KEHUS ILEJH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenus B 9 kiacce oOydarolmuiicsi MOJYYHUT CIEIYIOLINE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa v BLIYUCIECHUS

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIEHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boeimonusate apudmeTudyeckue JEHUCTBHS C  pallMOHATBHBIMU YHCIIAMH,
coyerass YCTHbIE H TIMCbMEHHBICE TIPUEMBI, BBINOJHATh BBIUUCICHUSA C
VPPaALMOHAIIBHBIMU YUCIIAMU.

HaxomuTe 3HaueHHss cCTeNeHEWM C NENbIMU IIOKa3aTeIIMU W KOPHEW,
BBIUHCJISITh 3HAUYCHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyrasaTh JE€UCTBUTEIbHBIC YHCJIA, BBIMOJIHATH TMPUKUJIKY pe3ysibTara
BBIUHCJIEHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pewraty nuHENHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOMSIINECS K
HUM, TIpOCTEHIIINe TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemate cuctembl IBYX JIMHEHHBIX YpPaBHEHHWH C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SABIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauu  aireOpanvyeckuM CHOCOOOM €  TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBoauTh MpOCTENIINE UCCIIEOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C TPUMEHEHNEM rpaduyecKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
J ypaBHECHUE WJIM CHUCTEMA YPaBHEHUW DPELICHHMS, €CIU UMEET, TO CKOJIbKO, U
npoyee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pa)kaTh
pEILICHUE HEPABECHCTB HA YUCJIOBOW MPSIMOW, 3alMChIBATh PEUIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEHWHBIX HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIFOYAIONIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUN PAa3IUYHbIX 3a]1a4.

DyHKIUA



PacnoznaBath (yHKUMM u3y4eHHbIX BHJIOB. [loka3bIBaTh CXxeMaTHYECKH
pacIoyio’KeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMA Buga: Yy = kX, y
=kx+by=kix,y=ax2+bx+c,y=x3, y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Crtpoutb U M300paXkaTh CXEMATHYECKH IpaUKHU KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3HaBaTh KBaAgpaTuyHy0 QYHKIUIO MO0 (hopMyse, TPUBOJAUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peatbHOU KU3HU, PUIUKHU, TEOMETPUH.

YucaoBble M0CJ1€10BATEIbHOCTH U MPOTrPeccuu

Pacno3naBath apudMEeTHUYECKYI0 M TEOMETPUUECKYIO MPOTPECCUH TPHU
pa3HbIX croco0ax 3aJaHusl.

BbeINOHATE BBIUKMCIACGHHS C UCIONB30BaHHEM (OpMYyJI n-TO YjeHa
apupMETHIECKON U TEOMETPUUECKON MPOrpecCrid, CYMMBI TIEPBIX N WICHOB.

N3o0paxaTh YjeHbl TOCJIEAOBATEIIBHOCTH TOYKAMH Ha KOOPAWMHATHOM
IUIOCKOCTH.

Pematps 3amaun, CB3aHHBIE C YUCIIOBBIMHU IMOCIIEIOBATEIBHOCTAMH, B TOM
quClie 3a/la4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYISTOPA, [U(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna w BblUMCICHUA. JleMCTBUTENIbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
9 VYpaBHEHUs] W HEPaBEHCTBA. YPABHEHHS C 14 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHuss u  HepaBeHCTBa. CHCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
4 VY .H 16 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCIOBBIC HOCICAOBATEIBHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0000IIECHUE, CHCTEMAaTH3AIINS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 IIVTAHUPOBAHHUE

9 KIIACC

n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yucna,
HppalUOHAIbHBIE YMCJa, KOHEUYHbIE U
OECKOHEYHBIC JIECATUYHBIC TPOOH

MHOKXECTBO JEHCTBUTCIIHHBIX YHCEIL,
JICNCTBUTEIIHLHBIC qHcia KaK
OECKOHEYHBIC JIECATUYHBIC IPOOH

B3aumHO 0JHO3HAYHOE COOTBETCTBUE
MEX1Y MHOKECTBOM JI€HCTBUTEIBHBIX
yycel M MHOXECTBOM  TOYEK
KOOPJIMHATHOM MPsIMOI

CpaBHeHHME ACHUCTBUTEIBHBIX YHCEI,
aprupMeTHYECKHE efCTBUS C
JIEACTBATEILHBIMHI YU CIIAMHI

[TpubnmkE€HHOE 3HAUYEHUE BEIWYHUHBI,
TOYHOCTH MPUOIIMKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka # OLIEHKAa PE3YIHTATOB
BBIUMCIIEHUI

[Ipukuaka © OLIEHKA pPE3YNbTATOB
BBIUMCIIEHUN




Jluneitnoe  ypaBHeHue.  PemeHue

bubmuorex [JOK

10 YPaBHEHUH, CBOJSAIIMXCS K JIMHEWHBIM https://m.edso0.ru/7f43bf66
11 Jluneitnoe  ypaBHeHue.  PemeHue
YPaBHEHUH, CBOJAIINUXCA K TUHEUHBIM
KsagparHoe ypaBHeHue. Pemienune
12 ypaBHEHUH, CBOISIIIXCS K bubnmorexa LOK
https://m.edso0.ru/7f43c542
KBaJpaTHBIM
KBagpatHoe ypaBHeHue. Pemenune
13 YpaBHEHUH, CBOJISIITUXCSI K bubmorexa HOK
https://m.edso0.ru/7f43c542
KBaJPaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubnmorexa [JOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubnmorexa [JOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl  pemieHus  ypaBHEHUU
16 TpeThell W  YEeTBEPTOM  CTETCHEH
Pa3IoKEHUEM HAa MHOXKUTEIN
[Ipumepsl  pemieHus  ypaBHEHUI
17 TpeTheld W  YETBEPTOM  CTEICHEH
pa3yIoKEHUEM Ha MHOKUTEIIN
18 Pemenne JIPOOHO-paIMOHATBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne JTPOOHO-paIMOHATBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TEKCTOBBIX 3a1a4
anredpanvdeckuM MeTOJ0M
21 Pemenne TEKCTOBBIX 3a1a4

anre6panquKI/IM METOO0OM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemenue TEKCTOBBIX 3a/1a4

22
anreOpanvdeckuM METOI0M
93 KontponsHast paborta 1o  Teme
"YpaBHeHUsI ¢ OAHOM epeMeHHON"
24 VYpaBHEeHUE C IBYMs NEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHHE C IBYMs MEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema JIByX JIMHEHHBIX ypaBHEHHU
C ABYMs TIEPEMEHHBIMH U €€ perieHue
27 Cucrema JIByX JUHEHHBIX YpaBHEHHUI
C ABYMs TIEPEMEHHBIMH U €€ perieHne
28 Cucrema JIByX JUHEHHBIX YpaBHEHHUI
C IBYMS IEPEMEHHBIMH U €€ peleHHe
29 CucreMa IBYX JIMHEHHBIX YpaBHEHUH
C IBYMS IEPEMEHHBIMH U €€ peleHHe
Pemenne cucrem 1B aBHEHHI,
30 OJIHO M3 KOTOPBIX J'II/IHzI;I(HO};I,) a Ipyroe bubmorexa HOK
B https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEeHU
Pemenne cucrem 1B aBHEHHI,
31 OJIHO M3 KOTOPBIX JII/IHZ;I(HOYGI,) a apyroe Eubmorexa HOK
B https://m.edsoo.ru/7f43d55a
— BTOPOM CTETEeHU
Pemenue cucreM OBYyX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a Apyroe
— BTOPOM CTEIICHU
Pemenne cucrem AByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe

— BTOPOH CTEIICHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

I'padpuueckas UHTEpIIpETALMS

34 CHUCTEMBl  YpaBHEHUH C  JABYMs
NepeMEHHBIMU
35 Pemenue TEKCTOBBIX 3a1a4
anreOpandeckuM crocobom
36 Pemenue TEKCTOBBIX 3a1a4
anredpanvdeckumM crnocooom
37 KonrtponpHast pabora mo  Teme
"CucreMbl ypaBHEeHH"
38 UucnoBele  HEpaBEeHCTBA M HUX
CBOMCTBA
39 UucnoBele  HEpaBEeHCTBA M HUX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JluHeiiHple HepaBeHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JluHeiiHple HepaBeHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JluHeiiHble HepaBeHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl JMHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
44 CucremMbl JMHEWHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX pELICHUE
45 CucremMbl JMHEWHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELIECHUE
46 KBanparHble HepaBeHCTBA M HX bubnuoreka LIOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBampatHble HepaBeHCTBA M HX bubnuorexa [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

pelieHue

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

KBaI[paTHBIe HCpPaBCHCTBA u ux

bubmuoreka [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHele HepaBeHCTBA U HX
perieHue
50 KBangpaTHele HepaBeHCTBA U HX
pemieHue
I'padnueckas HHTEPIIPETAIN
o1 HIe)pieHCTB U CUCTEM HepI:lBEHCTB c brbmmorexa [OK
https://m.edsoo.ru/7f43b098
JBYMSI TIEpEMEHHBIMHU
I'padmueckas HMHTEpIpeTanus
52 HEPaBEHCTB M CHCTEM HEPaBEHCTB C
JBYMSI TIEpEMEHHBIMHU
53 KontponpHass pabota 1o  TeMme
"Hepasencrna"
54 Ksagparnunas ¢pynkums, e€ rpadux u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksangparnunas ¢pynkuwms, e€ rpaduk u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 Ksangparnunas ¢pynkuwms, e€ rpaduk u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAWHATHI ~ BEPIIMHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadOoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAWHATHI BEPIIMHBI bubnunoreka [JOK
napaboJibl, 0Cb CHUMMETPUH apaldoJIbl https://m.edsoo.ru/7f43a03a
59 [lapabona, KOOpAMHATHI BEPUIMHbI bubnuoreka LIOK
napaboJbl, 0Cb CHUMMETPUH 1apaldoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPUIMHBI bubnuorexa [IOK



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

napa0oJIbl, 0Cb CUMMETPUH 11apadoJIbl

https://m.edsoo.ru/7f43a31e

[TapabGoya, KOOpAWHATHI BEPIIMHBI

bubmuoreka [JOK

61 napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl https://m.edsoo.ru/7f43a526
62 [lapabona, KOOpAMHATHI BEPUIMHBI
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl
63 I'paduku Qynkumit: y = kx, y = kx +
b, y=K/x, y=x3, y=vX, y=|X|
64 I'paduku Qynkumit: y = kx, y = kx +
b, y=K/x, y=x8, y=vX, y=|X|
65 I'paduku Qynkuumit: y = kx, y = kx +
b, y=K/x, y=x3, y=vX, y=|X|
66 I'paduku pynkumit: y = kx, y = kx +
b, y=K/x, y=x8, y=vX, y=|X|
67 I'paduku pynkmmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
68 I'padukn pynkomit: y = kx, y = kx +
b, y=k/X, y=x3, y=vX, y=|X|
69 KontponpHass pabota 1o  TeMme bubnuoreka [JOK
"®yHkunn" https://m.edsoo.ru/7f43ab84
70 IlousTue YHCIIOBOH bubmuoreka [JOK
HOCJIEI0BATEIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
3ananue M0CJIEI0BATEIbHOCTH
71 PEKYpPEHTHOM bopmynoit u bubmorexa HOK
. https://m.edsoo.ru/7f43ebda
(bopmynoi n-ro uieHa
7 ApugpmeTrrueckas U reoMeTpuuecKas bubnuoreka [IOK
IIPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApugpmeTrrueckas U reoMeTpuuecKas bubnuorexa LIOK

POrpeccHu

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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Dopmyiibl n-ro YjIeHa
apuMeTHUECKO U TEOMETPHUYECKON

bubmuoreka [JOK

74 IIPOTPeCcCuii, CyMMBbI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
DopMmyiIbl n-ro YJIeHa

75 apuMeTHIECKON U TEOMETPHUYECKOU bubnuorexa [JOK
MPOTpeCcCuii, CyMMBbI IIEpBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
Dopmyitbl n-ro YjIeHa

76 apuMETUYECKOH M TEOMETPUUYECKOU bubmuorexa [JOK
MPOTpecCuii, CyMMBbI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB
Dopmybl n-ro YJieHa

77 apuMETHYECKOH M TEOMETPUUYECKOU bubnuoreka [IOK
MpOrpeccuid, CyMMbI TEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
DopMyJibl n-ro YJieHa

78 apuMETUYECKOW M TEOMETPUUYECKOU bubnuoreka [JOK
MpOrpeccui, CyMMbI TEPBBIX h https://m.edsoo.ru/7f43f8a0
YJICHOB
N3obpaxenue YJICHOB

79 apuMeTHuyecKoil U TreoMeTpuuecKoi
nporpeccuit TOYKAMH Ha
KOOPJIMHATHOU TJIOCKOCTH
N3o6paxenue YJIEHOB

80 apu(pMETHUECKOM U TeOMeTpUYECKOMN
porpeccui TOYKaMU Ha
KOOPAMHATHOU MJIOCKOCTH

81 JIMHEWHBII ¥  SKCHOHEHIIUAILHBIN



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

poct

82 C0KHBIC TPOIICHTHI bubmorexa LOK
https://m.edsoo.ru/7f43fe0e
bubmmoreka [{OK
83 CII0KHBIC IPOLICHTEL https://m.edso0.ru/7f4401a6
84 KontponeHast paborta 1o  Teme bubmmorexa [IOK
"YycI0BEIE TOCIEN0BATEILHOCTH" https://m.edso0.ru/7f4404f8
[ToBTOpEHwUe, 00001mIeHNEe u
CHUCTEMAaTH3alisl 3HAHHWH. 3aIucCh,

85 CpaBHEHHE, JCHCTBUS c
JNCHCTBUTEILHBIMU YHCIIAMH,
YHCIIOBas TIpsiMast
[ToBTOpEHwUE, 00001Ienne U

86 cucteMaruzanusi 3HaHuid. [IporeHTHI,
OTHOIIICHHUSI, TPOTIOPITUN
[ToBTOpEHwUE, 00001IeHNE u

87 CUCTEMATH3ALNAA 3HAHWUH.
Oxkpyrienue, IpuOIMKEHNE, OTICHKA
[ToBTOpEHME, 00001eHne u

88 cucTeMaTu3aums 3HaHui. Perenne bubnmuorexa [JOK
TEKCTOBBIX 3a/J1ad apu(PMETHICCKUM https://m.edsoo.ru/7f443b12
crrocooom
[ToBTOpEHME, 0000111eHnE u

89 cucrtemaTtusanus 3HaHuil. Pemnienue bubnuoreka [JOK
TEKCTOBBIX 3aJad apu(pMeTHUYeCKuM https://m.edsoo.ru/7f443cd4
crmocobom

90 [ToBTOpEHME, 00001eHne u bu6mmoreka [JOK

cucreMarusanus 3HaHui. Pernenue

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



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

TEKCTOBBIX 3aJad apu(pMeTHIecKum

criocoOoM
[ToBTOpEHME, 0000meHne u

01 CUCTEeMaTU3alus 3HAHUU. bubnuoreka [JOK
[IpeoOpazoBanme areOpandecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEHwUe, 000011eHNe u

92 CHUCTEeMaTU3alUs 3HAHUU. bubnuorexa [JOK
[IpeoGpa3oBanue anredpanydecKux https://m.edsoo.ru/7f444364
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEHwUE, 00001Ienne U

93 CHUCTeMaTH3alus 3HAHUU. bubmuorexa [JOK
[IpeobpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEHwUE, 000011IeHNE u

94 CHCTEMaTHU3alIH 3HaHMM. bubmuorexa [JOK
[IpeobpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEHME, 000011IeHE u

95 cuctemaTusanus 3HaHuW. DOyHKIWM: bubmuoreka [JOK
MOCTPOCHUE, CBOMCTBA M3YYCHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpEHME, 0000111eHnE u

96 cucrteMarusanus 3HaHuil. DyHKUUU: bubnunoreka [JOK
MIOCTPOCHHUE, CBOMCTBA HW3YYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpEHME, 00o001eHne u

N bubmuoreka [JOK
97 cucteMarusanus 3HaHUN. DYHKIHU:

MIOCTPOCHHUC, CBOICTBa HN3YUYCHHBIX

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

byHKIII

[ToBTOpEHME, 0000meHne u

98 cucremaTusauus 3HaHUN. DyHKIHU: 1 bubnuorexa [JOK
IIOCTPOCHHUE, CBOMCTBA HW3Y4YECHHBIX https://m.edso0.ru/7f4452e6
byHKIII
[ToBTOpEHME, 0000menne u

99 CHUCTEeMaTU3alUs 3HAHUU. 1 bubnuorexa [JOK
I'padmueckoe perieHune ypaBHEHUH U https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpEHwUE, 006001meHne u

100 CHCTEMATHU3AIIHS 3HAHUU. 1
I'paduueckoe pemieHne ypaBHEHUU H
UX CHCTEM

101 Hrorosas koHTpoJbHAs paboTa 1

102 O6o6nvleHI/Ie u CUCTEMATH3AIHA 1
3HaHUH

OBILIEE KOJIMYECTBO YACOB IIO 102

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

9 KJIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa30BaHu s
pe3yJabTara
1 Yucna v BEIYUCICHUS
11 CpaBHHMBaTh U YHOPSAIOYMBATH pAIlMOHAIBHBIE W HWPPAMOHAIBHBIE
' quclia
BreinonusaTe apudmeTnyeckue ACUCTBUS C PAIlMOHAIBHBIMU YHCIIAMU,
1.2 codYeTasl YCTHbhIC M THCHbMEHHBIE MPUEMBI, BBITIOJHITH BBIYHCICHUS C
HPpAIMOHAIEHBIMU YHCIIAMH
13 HaxomuTe 3HaueHus creneHerd ¢ UEIbIMU MOKa3aTeIsIMH U KOPHEM,
' BBIYUCIISATH 3HAYEHUS YUCIOBBIX BRIPAKESHUN
14 OKpyrisTh JEHCTBUTEIbHBIC YKCIIA, BBITOIHATh NPUKUAKY pe3yJibTaTa
' BBIUYHCIICHUH, OLICHKY YMCIOBBIX BBIPOKECHUN
2 VYpaBHEHHs 1 HEPABEHCTBA
”1 Pemate nuHeliHbIe U KBaJIpaTHbIC YPABHEHUSI, YPaBHEHHUS, CBOASAIIUECS
' K HAM, MPOCTEHIIHe 1poOHO-paIllHOHATIbHBIC YPAaBHEHHS
PemaTte cucTeMbl IBYX JUHEHMHBIX YPaBHEHUN C JBYMS NIEPEMEHHBIMU U
2.2 CHUCTEMBI JBYX ypaBHEHHU, B KOTOPBIX OJHO YpaBHEHHE HE SIBJIACTCS
JINHEHNHBIM
Pemate TekcToBBIE 3aauM aNreOpanuecKHM CIIOCOOOM C ITOMOIIBIO
2.3 COCTaBJICHUSl YpPaBHEHUsSI WIIM CHUCTEMbl JABYX YPAaBHEHUH C JBYyMs
MIepEMEHHBIMU
[IpoBoauTs mpocTeilliMe HUCCAEAOBaHUS YpPaBHEHMM U CUCTEM
24 ypaBHEHUH, B TOM YHCIIE C TPUMEHEHUEM TpadudecKuX MpeaCcTaBIeHUN
. (HampuMmep, ycTaHaBIMBaTh, WMEET IIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH PEIIEeHUS, €CII UMEET, TO CKOJIBKO)
”E Pemare  nuHelHblE ~ HEpAaBEHCTBAa,  KBaJpaTHbIE  HEPABEHCTBA,

I/1306pa)l(aTL peIICcHUC HCPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3allMChIBATh




pPEeIICHUE C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cuCTEMBI JIMHEMHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIIOHAOIMKME  KBAaJApaTHOC  HCPABCHCTBO, 1/1306pa>1<aTL pelICHuC
CUCTCMblI HCPABCHCTB Ha YHICIO0BOM HpHMOfI, 3allMCbIBATh PCUHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUM PA3IMYHBIX 33134

OyHKIUU

3.1

PacnioznaBath QpyHKIMN U3y4eHHBIX BUIOB. [Toka3pIiBaTh CXeMaTHYECKU
PacroJio’KeHHEe Ha KOOPJAUHATHOM MIOCKOCTH TpaduKoB PYHKUMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax?>+bx+cC, B 3aBUCHMOCTH OT 3HA4YCHHUI

K03((HUILIMEHTOB, OUCHIBATH CBOICTBA (PYHKLUI

3.2

[lToka3piBaTh  CXeMaTHMYECKHM  PACMIOJOKEHHE HAa  KOOPAMHATHOM
IJI0CKOCTU rpadukoB (yHKUMH Buma y = YX, Y = |X| U ONHUCHIBATH

CBOMCTBa QyHKIMH

3.3

Crpoutrb u wu300pakaTh CXeMaTHYeCKH TpapuKu KBaIpPAaTUUHBIX
(yHKIMHA, OMHMCHIBATH CBOWCTBA KBAAPATUYHBIX (YHKIUHA TIO UX

rpadgukam

3.4

PacnoznaBare kBajgpatuuHyro (yHKIuIO 10 (opmyne, HPUBOIUTH
MpUMEpPbl KBAaAPAaTUYHBIX (QYHKIUN U3 pealbHON KU3HH, (QU3UKH,

TreoOMETpUn

Apudmernueckas U reoMeTpHUEcKas IPOrpeccuu

4.1

PacnioznaBath apuMeTHUECKYI0 M T'€OMETPUYECKYIO MPOTPECCHH MpHU

Pa3HbIX crocobax 3aJaHusA

4.2

BbInoNHATE BBIYMCIEHUS C HCMOJb30BaHHEM (GOpMya N-TO uJeHa
apumMeTHyecKoil U reoMeTPUUECKON MPOTrpeccHid, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YICHBI IMOCJIICAOBATCIBbHOCTH TOYKAaMH Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemate 3aga4yu, CBsA3aHHBIC C YHUCJIOBBIMHU IIOCJIICAOBATCIBbHOCTAMU, B
TOM 4YHCJIC 3aJa4u U3 peaanofI KHN3HHU (C HCIIOJIb30BaAHUCM

KaJIbKYJISATOPA, UPPOBBIX TEXHOJIOTHH)




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KITIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
1 Yucna v BRIYKACICHUS
11 PanmonaneHble 4mcna, WppanMOHATIbHBIE YHCIA, KOHEYHbIE W OECKOHEUHBIC
' JECATUYHbIE JPOOH
MHO0k€ecTBO AEWCTBUTEIbHBIX YNCEI, IEHCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
19 JecsITUUHbIe ApoOu. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]y MHOKECTBOM
' JEMCTBUTENBHBIX YHCENl U KOOPAUHATHOM npsiMoil. CpaBHEHHE JEMCTBUTEIbHBIX
quce
1.3 ApubdmMernueckne TeUCTBUS C JCHUCTBUTEIHLHBIMY YHCIAMU
N3mepenusi, npubnmwkeHusi, oieHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIEro MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyxkaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh Npuoamxenus. Oxkpyriaenue yucen. [Ipukuaka u orneHka
pe3yibTaTOB BBIYMCIICHUN
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBAAPAaTHBIM
24 bukBagpatHoe ypaBHenue. Ilpumepsl pemieHuss ypaBHEHUM TpeThbed U
' YETBEPTOM CTENEHEHN Pa3IoKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €T0 rpaduK
2.8 Pewienue cucrem IByX TUHEHHBIX YPABHEHUN € JBYMs IEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMi, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
. BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpeTalUs CUCTEMBl YpaBHEHUH ¢ ABYMs IEpEMEHHBIMU
211 Penienne TeKCTOBBIX 3a/au aJIreOpandeckuM crocobom
212 UucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenne nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHON
2.14 Peurenue cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON




2.15

KBagparHbie HepaBeHCTBA

I'padmyeckas uHTEpHpeTanusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS

2.16
IIEpEMEHHBIMU

3 OyHKIUU

31 KBanpatnunas ¢yakums, e€ rpaduk um cpoiictBa. I[lapabGona, KOOpIUHATEI
' BEPIIMHBI TapaboJIIbl, 0Ch CHMMETPUH 1TapadoIIbI

3.2 I'paduku dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkumii y=K/X, y = X* u ux cBoicTBa

3.4 I'paduku QyHkuuii , u ux cBoicTBa
4 UucnoBele MOCIEA0BATENbHOCTH

41 Omnpenenenre M crnocoObl 3aJJaHUSl YUCIOBBIX NOCJIENI0BAaTENIbHOCTEH. 3a1aHue
' MOCJIE0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioi U opmysoit N-ro dieHa

49 Apudmernueckas mporpeccus. Dopmynbl N-ro  wieHa apupMeTHYecKon
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccusi. Popmynsl N-r0  WIEHA T'€OMETPUUYECKOMN
' IIPOrPECCUU, CYMMBI IIEPBBIX N YICHOB

14 N3obpaxenne WIeHOB apu(PMETHYECKONM M TEOMETPUUYECKON IPOrpecCHit
' TOYKaMHU Ha KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBINA U SKCITOHEHIMATBHBINA POCT

4.5 Cno>HbIE TPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHNSI K IPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHune onepupoBaTh INOHATHUSAMHU: MHOXECTBO, IIOJIMHOYKECTBO,
omepanuy HaJl MHOXECTBAMH; YMEHHE ONEPUpPOBaTh MOHATHUAMU: rpad,
CBS3HBIM Ipad, nepeBo, LMKI, MPUMEHSATh UX IMPU PELICHUU 3a]ady;
YMEHHUE HCIIONBb30BaTh Ipaduyueckoe MNpPeCTaBICHUE MHOXKECTB JUIs
OIIMCAHUsl PEANBHBIX IPOLIECCOB W SIBJICHUM, NPU PEIICHUU 3a1a4 W3

JIPYrux y4eOHbIX IPEeIMETOB

YMeHHe onepupoBaTh MOHATHSAMH: ONPEICICHHE, aKCMOMa, TeopeMma,
JI0Ka3aTelIbCTBO; YMEHHE pPAclo3HaBaTb MCTHHHBIE W  JIOKHBIE
BBICKa3bIBaHNS, NPHUBOJUTH IPUMEPBI M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUHU

YMeHue omnepupoBaTh MOHATUSAMHU: HATYpaJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JCIUMOCTh HATypajJbHBIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1IeJ0€ YHCIO, MOAYNb 4YHcla, OObIKHOBEHHas JIpoOb U
necsiTuuHasi Ipo0b, CTaHIAPTHBIM BUJ 4YHCIIa, PAMOHAIBHOE YHCIO,
UPpPALMOHATIBHOE YHCJO0, apU(METUUYECKHM KBaJpaTHBI KOPEHB;
YMEHHME  BBINOJHATH  JEHCTBUS C  4YMCIaMM, CpaBHUBaTh U
yIOPSAOYUBATE YHCIIA, TIPEICTABISTh YUCIIA HA KOOPIUHATHON MPSIMOH,
OKPYTJISITh YHMCJA; YMEHHE JeNaTh NPUKHIKY M OICHKY pe3yibTara

BBIYHCJICHUI

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IENbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBI KOpEHb, MHOTOYIICH, alredpandeckas
Ipo0b, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEleHU
Oosbllle €AMHUIBI;, YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHus  LEJbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUH U
BBIPQKEHUI C KOPHAMH, pa3jioK€HHE MHOTOWIEHa Ha MHOXWTENIH, B
TOM YHCJIE C HCIIOJIb30BaHUEM (hOpMYIT pa3HOCTH KBAJAPaTOB M KBajpara

CYMMEBI U pa3HOCTH

YmMmenue OIICpHUPOBATh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPAaBHCHHUC C




OJHOM TIIEPEMEHHOM, YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME peIllaTh JIMHEWHBIE U KBAJApaTHbIE YpPaBHECHUS,
IPOOHO-PAIMOHANBHEIE ypaBHEHUS C OJHON TMEPEMEHHOH, CUCTEMBI
JIBYX JIMHEHMHBIX YPABHECHWUH, JIMHEHHBIE HEPABEHCTBA M HUX CUCTEMBI,
KBaJ[paTHbIE W  JPOOHO-pallMOHAIBHBIC HEPABCHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE NPU PEIICHUH 3a7a4 U3 APYTUX NPEAMETOB U
MPAKTUYECKUX 33J1a4; YMEHUE HCIIOJIb30BATh KOOPAUHATHYIO MPAMYIO U
KOOPJMHATHYIO IUIOCKOCTh JJIsi M300pakKeHUsI pEIEHUN ypaBHEHHI,

HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUMS, rpaduk QyHKIUU, HYIH
(YHKIMM, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHUs,
yObIBaHMsI, HauOoJIbllIee M HAaUMEHbIIIEEe 3HAYeHUs (YHKIUU; YMEHHE
OTIepUpPOBaTh TMOHATUSAMHU: MpsMas NPONOPUUOHATBHOCTb, JIMHEIHAs
GbyHKIMSA, KBajpaTU4Hass (QyHKUIHS, oOpaTHas MPONOPIHOHAIBHOCTH,
napabosia, rumepbosia; yMEHHE CTPOUTh Trpaduku  (YHKIHH,
WCTIONh30BaTh TpaduKH Ui OMNPEICIICHUs] CBOWCTB TMPOIECCOB U
3aBHCHUMOCTEH, AJIs PelIeHus 3a/1a4 U3 APYrHX y4eOHBIX MPEIMETOB U

peaIbHOM JKM3HH; YMEHHE BbIpakaTh (opMylaMu 3aBUCHUMOCTH MEXIY

BEITUYMHAMHU
Ymenue OTIepupOBaThH MOHSTUAMH: MOCJIEZIOBATEIHHOCTD,
apudmernyeckass M TeOMETpUYECKass  MPOTPECCHM;  YMEHHE

HCIIOJIF30BaTh CBOMCTBA HOCHCHOB&TGHBHOCTCﬁ, (bOpMYJ'IBI CYMMBI H
O6H.[€FO WICHa IIpyu PEIICHHU 3aJad, B TOM 4YHUCIIEC 3aJad M3 APYIrux

y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

VYmenune pfiiath 3aJadyd pasHbIX TUIIOB (B TOM YHCJIC Ha INPOULCHTEI,
JOJIM U 4aCTH, ABMXKXCHUC, pa60Ty, HCHY TOBApOB U CTOUMOCTD ITOKYIIOK
H YyCIyr, HaJIOru, 3aJa4du H3 obnactu YIIpaBJICHUA JIMYHBIMU U
CEMEHHBIMH (bHHchaMPI); YMCEHHE COCTABJIATH BBIPAKCHUS, YPABHCHU,
HEPAaBCHCTBA U CUCTEMEI 110 YCIIOBHUIO 3aJla4l, UCCIICAOBATDH IIOJTYUCHHOC

pCHICHUC U OLICHUBATDH HpaBIIOHOJ_'[06HOCTB MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasl, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIN U
PaBHOCTOPOHHHMM  TPEYroJbHUKH, MNPSIMOYTOJbHBIM  TPEyrojbHUK,
MeauaHa, OMCCeKTpuca M BBICOTA TPEYroJIbHUKA, YETHIPEXYrOJbHUK,

napajjienorpaMMm, pomO, TNPSAMOYrOJbHHUK, KBaJpaT, Tparnenus;




OKPY>KHOCTb, KpYI, KacaTejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢urypamu; ymMeHue pemarh 3aJa4d, B TOM YHCJIE W3 MOBCEIHEBHOM
KU3HH, HA HAXOXKJIEHUE TEOMETPUYECKHMX BEJIIMYMH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHne onepupoBaTh TMOHSATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaJUICIbBHOCTh U IEPIEHIUKYIIIPHOCTh IPSMBIX,
YroJd MEXKIy NpsIMbIMH, IEPHEHAMKYJSAp, HAKIOHHAs, IPOEKIU,
nojnobue (uryp, mogoOHbIE TPEYTOJIbHUKH, CUMMETPHUS OTHOCHTEIHHO
TOYKA W MPAMOM; YMEHHE pacClO3HABaTh PABEHCTBO, CUMMETPUIO U
noaobue ¢uryp, mapauieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue onepupoBaTh NOHATHIMMU: JJIUHA, PACCTOSHUE, YroJl (BEeIUYUHA
yria, CHHYC M KOCHHYC YIJla TpEyrojbHHKa), IUIOIAIb; YMEHHE
OIICHUBATh pa3Mepbl NMPEJIMETOB M OOBEKTOB B OKpPYKAIOLIEM MUDE;
YyMEHHE  IPHUMEHSThH dbopMynsl  mepuMeTrpa M IUIOIIAIA
MHOTOYT'OJIbHUKOB, JJIMHBl OKPY)KHOCTH U IUIOIIATU Kpyra, oObema
MPSIMOYTOJIBHOTO MapajuleNICNIAINEe]a; YMEHHE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopeMmy [ludaropa, TpuUroHomMerpuueckue COOTHOILIEHUS s

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne u300pakarb IUIOCKME GUTYpBl M HX KOMOHWHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPHl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ JJIGKTPOHHBIX CPEICTB [0 TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAHHIO

13

VYmenune OIICPHUPOBATH IHNOHATHAMU: MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HAa YUCIIO, CKAJPHOC IMMPOU3BCACHHC BCKTOPOB;
YMCHHEC HUCIIOJB30BATb BCEKTOPBI WM KOOPAHWHATHI IUIA HNPCACTABJICHUS
JAAaHHBIX U PCHICHUS 3a1a4, B TOM YUCJIC U3 APYTUX y‘Ie6HLIX npeaMcTOB

Y peajbHOMU KU3HU

14

YMmenue ONICpUpOBaTh  MOHATHUAMU: CTOJIOMKOBBIE U KpPYT'OBBIC
AuarpamMmel, Ta6J'II/II_H>I, CpeaHcee apH(bMeTqucxoe, MEuaHa,
HanOoJbIIee M HAaUMEHbIIICE 3HA4YCHUs, pa3dMax HYUCIOBOTI'O Ha60pa;
YMCHHC HU3BJICKATh, HHTCPIPCTUPOBATDH )51 Hp606pa3OBLIBaTL

I/IH(bOpMaI_II/IIO, NpCACTaBJICHHYIO B Ta6J'II/II_IaX U Ha JuarpaMmax,




OTpaXKalollyld CBOWCTBA M XapaKTEPUCTUKU PEATbHBIX IPOLECCOB U
SIBJICHUH; yYMEHME  paclo3HaBaTb W3MEHUUBBIE  BEJIMYMHBI B

OKpY’KaroleM Mupe

15

YMeHue onepupoBaTb MOHSATUSIMM: CIy4alHbI ONBIT (CIy4alHbIN
9KCIIEPUMEHT), J3JEMEHTApHOE COOBITHE (3JIEMEHTapHBIA  HMCXOJ)
CIIy4ailHOTO OIIbITa, CIydallHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOJUTh BEPOSATHOCTU CIy4YaillHBIX COOBITHMH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHME pellaTh
3ala4yd METOJOM OpraHM30BaHHOTO Iepedopa M C HCIHOJb30BAHUEM
MpaBWJia yMHOXEHMs; YMEHHE OILICHHBATh BEPOSATHOCTU pPEaJbHBIX
COOBITMM M SIBJIEHUH, MOHMMATH POJIb MPAKTUYECKU JTOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITMM B OKpYKalolleM MHpPEe U B IKH3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHnne BbIOMpaTh TOAXOMAIMINA HW3YYCHHBIM METON JUIS PEIICHUS
3a7a4l, TPUBOJUTH MNPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B
NPUPOJE U KU3HU, PACIO3HABATH MPOSIBJICHUE 3aKOHOB MaTEMaTHUKH B
HUCKYCCTBE, OIHUCHIBATh  OTJEIbHBIC  BBIJAIONIMECS  PE3YyIbTaThl,
MOJIYyYCHHBIE B XOJI€ Pa3BUTHS MaTEMAaTHKUA KaK HAayKH, MPUBOIUTH
NPUMEPHI MATEMATUYECKUX OTKPBHITUM M X aBTOPOB B OTEYECTBEHHOU U

BCEMUPHON UCTOPHUH




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA
OI'D ITO MATEMATHUKE

Kona

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHbIE M JECATUYHBIE JIpOOM, TMPOLEHTH, OECKOHEUHbIE
' MepUOANYECKUE APOOH

13 Panmonaneupie uyncna. ApudMeTHYECKHE OTEpali C PalMOHATBLHBIMU
' YUCJIaMH

14 JelictButenbHpie ncia. ApuMeTHYecKue omnepanuu ¢ ACHCTBUTETLHBIMU
' YUCIIaMH

Le [Tpubmmx€HHBIC BBHIYUCIICHHS, TPAaBWJIa OKPYIJICHUS, MPUKHUJKA M OICHKA
. pe3yJbTaTa BIYUCIECHUN

2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM nokasareneM. CTeNeHb C palMOHAIbHBIM MOKAa3aTEeJEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1poOb

”E ApudMeTnuecknii  KOpeHb  HATypaJlbHOW  cremeHu.  JleWcTBuUA ¢
' apuMeTHYeCKUMU KOPHSIMH HAaTypallbHON CTETIeHU

3 YpaBHEHHS 1 HEPABEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHEHHs. CHUCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panoHANEHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsle MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATETLHOCTEN

4.2 Apudmernueckas U TeoMmeTpuueckas mporpeccun. Dopmyna CIOKHBIX




MPOLIEHTOB

) OyHKIMU
Oynkmms, crmocoObl 3amanus QyHknuu. [paduk  yrkmuu. OO6macTh
OTpeNeNieHnsT W MHOXECTBO 3HadeHWd Qyaknuu. Hymm ¢yHknum.
5.1. [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
Maxkcumymbl 1 MUHUMYMBI yHKIMHA. HanOombIiee 1 HauMeHblee 3HaYeHNe
(YHKIIMM Ha IPOMEXKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunathnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh Ml KPYT'
7.5 N3mepenune reoMeTpuIecKux BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposiTHOCTE M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




