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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K cpellHeMYy o0I11eMy 00pa30BaHHUIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MATEMaTUYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYeT Pa3BUTHIO Y OOy4arolmmxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IMaHy B 9 Kkiaccax wu3ydaercs Yy4eOHBIM Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha msydenne yueOHoro Kypca «Anredpa» orBoautcs B 9 kimacce 102 gaca (3
qyaca B HEJIEJII0).



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Yucaa v BBIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJIeHHe
yucen. [[puknaka u orieHka pe3yibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM HAa MHOXKUTEIIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUU. PelieHune TeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NIEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PelieHne cUCTEM JBYX ypaBHEHHI,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMsI [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHATHE YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IOCIIEIOBATEIIBHOCTH
pPEKyppEeHTHOH (popMyioit u GopMyIIoi N-To YiieHa.

Apudmernueckas u TreoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIA M 3KCIIOHEHUUAIBHBINA POCT.
CI10KHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl ueIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedJICKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYalMil0, BOCIPHHUMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICNICHUs]  TOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpUIIATENbHBIC, €AMHUYHBIC, YacTHbIE U oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 penieHus ydyeOHOMl 3ajaun (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(bopMyIupOBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHBOPEUYUE, HPoOIeMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIecca, a TaKKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

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

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yaHuTeNIeM Uil ChOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, aBATh MOSICHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUY;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoOT, JAOTrOBapUBaThHCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMH YJIEHAMU KOMaH/bI,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJsbTaTa pelICHUs MAaTEMATUYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIIBHOCTU IMMOCTABICHHOU LIEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 9 kiacce oOydaromIMiiCs TOJNYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAJOUYMBATH PAIUOHAIIBHBIC U UPPAlMOHATBHBIE YHCIIA.

BoInonHATh  apupMeTUYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATh BBIUHCICHUS C
VppalMOHaIbHBIMU YUCIAMU.

Haxomute 3HaueHHWs CTENEHEW C MEeNbIMUA MOKAa3aTelsIMA W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTara
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiath NuHEHBIE M KBaApaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOJSIIMECS K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATLHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHMHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEILICHHS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paXKaTh
pelIeHNE HEPABEHCTB HAa YMCJIOBOW NPSIMOM, 3alIMCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3IMYHBIX 33]1a4.

DyHKIUU

PacriosnaBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GpyHKIui Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBHCHMOCTH OT
3HauYCeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUUHBIX (DYHKIIHM,
OTHMCHIBATh CBOWCTBA KBAJIPATUYHBIX (PYHKITUH IO UX Tpaduxam.



Pacno3naBaTth kBagpaTHuHyo (QyHKIHUIO 10 (HOopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHON KU3HHU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IPU
Pa3HbIX CIOCO0aX 3a7aHMsl.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMyn N-ro  4jeHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIENOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Konrpoabnbie IIpakTHuyeckue (mucpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUH https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
o 1 1
> YHICHIH 6 https://m.edso0o.ru/7f419d08
bubmmoteka IIOK
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3aUs bubmmnoreka HOK
7 . 18 1
3HAHUM https://m.edso0o.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 IIVTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue
Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl

Yucia u Bpruncaenus (9 4)

Pammmonansnable yncnia,

HMppalnyoHaJbHbIC YUCIIa, KOHEUHbIC U

OecKoHeuHbIE JIECATHYHBIE IPOOH 1 https://m.edsoo.ru/784cdd1c

Tepmun «payuonanvhvie YUcia» 66én
opeesnezpeueckuil mamemamux Iugazop (V-

V gexa 0o H. 3.).

MmuoskecTBO HeﬁCTBHTeHBHLIX YHUCCII,
HeﬁCTBHTeHBHBIe quciia Kak 1
OeCKOHEUHbIE JCCATUYHBIC I[pO6I/I

https://m.edsoo.ru/97eaef99

B3anMHO 0HO3HaYHOE COOTBETCTBUE

MEXIY MHOXECTBOM

JIEHCTBUTEIIBHBIX YHACEI U 1
MHO>ECTBOM TOYEK KOOPAUHATHOU

IpsAMOit

https://m.edsoo.ru/2e8d43dc

CpaBHEHUE TEUCTBUTEIBHBIX YHCEIL,
apudMeTHIECKHe IEHCTBHS C 1
JeMCTBUTENbHBIMU YU CIIAMU

https://m.edsoo.ru/c83feleb

[Tpubmx€HHOE 3HAUCHNE BETUYNHBI,
TOYHOCTD MPUOIFKECHUS

OkpyriieHne ynucen
B cucmemamu3upoeanHom suoe

https://m.edsoo.ru/b75291fe

https://m.edsoo.ru/ad42bfel



https://m.edsoo.ru/784cdd1c
https://m.edsoo.ru/97eaef99
https://m.edsoo.ru/2e8d43dc
https://m.edsoo.ru/c83fe1e6
https://m.edsoo.ru/b75291fe
https://m.edsoo.ru/ad42bfe1

npeonoscun Kapn ®@puopux ayce (L777—
1855).

Oxpyrienue uucen

[Ipukuaka v OlIEHKa pe3yJIbTaTOB
BBEIYHCIICHUN

https://m.edsoo.ru/4866ab2a

https://m.edsoo.ru/d9c21ccd

10

11

IIpukuka u olleHKa pe3yIbTaTOB
BBIYUCIICHUN

@®yukuun u rpapuxu (16 )
KBanparuunas ¢pyHknus, e€ rpagux u

CBOMCTBa

Cnoso «pynxyusy (om

namunckozo functio — cosepuenue,
BbINOJIHEHUE) 6NEPBble YNOMPEOUT HeMEYKULL
mamemamux I'om@puo Bunveenom

Jletibnuy 6 1673 200y 6 nucvme k Xpucmuary
Totizency.

KBanpatuunas Qynkuus, e€ rpaguk u
CBOMCTBA

https://m.edsoo.ru/42bb579b

https://m.edsoo.ru/e5173a2b

https://m.edso0.ru/743339c6

12

KBanpatuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA

https://m.edsoo.ru/88ffla6f

13

14

[Tapabona, KOOpAUHATHI BEPILINHBI
apadoIIbl, 0Cb CAMMETPHUH 11apadoIbl

[Tapabona, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadboIbl

https://m.edsoo.ru/15c24da8

https://m.edso0.ru/8249b96¢c

15

[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl

https://m.edsoo.ru/fb278e5¢

16

17

[Tapabona, KOOpAUHATHI BEpPIIUHEI
napadoIIbl, 0Cb CHMMETPHUH 11apadoIIbl

[Tapabora, KOOpAMHATHI BEpPIIMHEI

https://m.edsoo.ru/ed969721

bu6nunorexa LIOK



https://m.edsoo.ru/4866ab2a
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napa0oJIbl, 0Cb CUMMETPHUH ITapadoJIbl

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

[TapaGosna, KOOPAUHATHI BEPIIMHbI

18
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl
r iy =kx,y =kx +

19 bp ;?E/I){(H 3(/1)—},)2K§?3ny—|x| y https://m.eds00.ru/5926d73b
r iy = kx, y = kx +

20 bp ;?;I/I;H )?};Ksﬁ?/xyyﬂﬂ y https://m.edsoo.ru/cfd1d18d
r iy =kx,y =kx +

21 bp;%)::/l)((ﬂ }(})};Klﬁsxyy_lxl y https://m.eds00.ru/6739f677
r iy =kx,y =kx +

22 bp;%)r/f(ﬂ ;}K??ﬁ?/xyyﬂﬂ y https://m.edsoo.ru/ealab28c
r i:y = kx, y = kx +

23 bp ;%’E/I;H ;})_y;m;ﬁsxyy_w y https://m.edso0.ru/3214a133
r iy =kx,y =kx +

24 bp;%)::/l)((ﬂ }(})};Klﬁsxyy_lxl y https://m.edsoo.ru/38baebe?

25 'Ifq(;HTpom’Iiaﬂ pabota no Teme https://m.edsoo.ru/d7a4d3c6

YHKIUAN

YpaBHeHUsI U HEPABEHCTBA C OHOM
nepemMeHHoi (26 4)
JInneiinoe ypaBHeHue. Pemenue

26 YPaBHEHHH, CBOAALINXCS K JIMHEHHBIM https://m.edsoo.ru/8da553dd
Pene /lexapm. Bnepgvie 3anucan oouutl 610
JuHelno020 ypasHenus kaxk ax + b = 0.

27 HHHGHHOCUYP ABHCHHC. PemeHHev https://m.edsoo.ru/632a9a8a
YpaBHEHUM, CBOAIIUXCS K TUHEHHBIM
KBanparHoe ypaBHeHue. Pemenne

28 YpaBHEHUH, CBOIALIUXCS K https://m.edsoo.ru/d26cfldb

KBaApaTHBIM



https://m.edsoo.ru/7f43a526
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KBagparnoe ypaBHenue. Pemenue

29 ypaBHEHUH, CBOASAIIMXCS K https://m.edsoo.ru/ffde92f6
KBaJAPaTHBIM

30 bukBanpatHbie ypaBHEHUS https://m.edso00.ru/79483d18

31 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/64b9%efca
[Ipumeps! perieHus ypaBHEHUN

32 TpeThel U YeTBEPTOM cTeneHen https://m.edsoo.ru/8c18fed4a
Pa3IoKEHUEM Ha MHOKUTEITU
[Ipumeps! perieHus ypaBHEHUI

33 TPEThEH U YeTBEPTOU CTETICHEH https://m.edsoo.ru/fa5b88a7
pa3iioKEeHUEM Ha MHOXKHUTEIN
Pemenne 1poOHO-paimOHaIbHBIX

34 E[p pant https://m.edsoo.ru/d56625c7
ypaBHEHUI
Pemenue npoOGHO-parrioHat

35 teHn Ivlp HOPAHOHATLHAIX https://m.edsoo.ru/4252c16d
ypaBHEHUI
Pemenue tekcro 3a1a

36 HHICHHE TERCTOBBIX Sa1aT https://m.edso00.ru/c9cb88d2
anreOpanvdecKuM METO0M
Pemenue TekcTOBBIX 3a/1a4

37 g https://m.edsoo.ru/b4afab15
anredpandeckuM MeTo0M
Pemenue tekcro 3a1a

38 HHICHHE TERCTOBBIX Sa1at https://m.edsoo.ru/3cf8d84b
anredpandeckuM MEeTOI0M
KontponbHas padoTa o Teme

39 " FIPOTIbHAT TV HoTeN . https://m.edsoo.ru/d7f52af8

VYpaBHEHHUs C OHON TEPEMEHHON

UucnoBble HEPABEHCTBA U UX

40 CBOHCTBA https://m.eds00.ru/369843b4
3naku nepasencme 68€n aneUUCKULL
mamemamux Tomac Tappuom ¢ XVII gexe.

41 YucnoBble HEPABEHCTBA U UX https://m.edsoo.ru/43de68c6
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CBOMCTBA

JIvHeiiHbIe HEpaBEHCTBA C OAHOM

42 . https://m.edsoo.ru/55eaa389
HepeMeHHOI/I H UX pemeHI/Ie
1 o N

43 HHCHHBIC IjepaBeHCTBa ¢ OMIoH https://m.edsoo.ru/699fbbd8
HCpCMGHHOI/I n ux pemeHHe
Tuneii o

44 HHCHHbIC ?epaBeHCTBa ¢ omou https://m.edsoo.ru/ea2687d2
HepeMeHHOI/I H UX pemeHI/Ie
C N

45 HCT‘EMH HHHeHHLfX HEPABCHCTE ¢ https://m.edsoo.ru/6aal7218
OJHOU HCpCMeHHOI/I U UX peHIGHI/Ie

46 CHCT‘EMH HHHeﬁHLfX HEPABCHCTE ¢ https://m.edsoo.ru/218d6f2e
OJIHOH IICPECMCHHOU U UX PCIICHUC
C o

47 HCT?MH HHHeHHLfX HEPABEHCTB ¢ https://m.edsoo.ru/db291ecl
OJHOU HCpCMeHHOI/I U UX peHIGHI/Ie
K

48 BAZIPATHRIC HEPABCHCTEA 11X https://m.edsoo.ru/6e4fab45
petieHue
K

49 BAIPATHRIC HEPABCHCTEA 11X https://m.edsoo.ru/e665cdbl
perieHne
K

50 BANpATHDIC HEPABCHCTRA 1 HX https://m.edsoo.ru/19da69fd
petieHue
K

51 BAIPATHRIC HEPABCHCTEA 11X https://m.edso0.ru/98c2b3bf
perieHne
K

52 BAJIPATHRIC HEPABCHCTEA 11X https://m.edsoo.ru/3f4a76ea
pelieHne
YpaBHeHUS] M HEPABEHCTBA € ABYMS
nepeMmeHHbIMU (17 1)
ypaBHCHI/IC C I[By'MSI HCpCMCHHBIMI/I nu

53 ero rpaduk https://m.eds00.ru/df9d8f39

Jeonapo Jiinep paspaboman memoo
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noOCMAano6KU 0Jis peulerust CUcmem
ypagHeHull.

54

55

VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMHU U
ero rpaduk

CucreMa JIByX JUHEUHBIX YpaBHEHUH
C IByMsI IEPEMEHHBIMH U €€ pelieHue

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

56

CucreMa 1ByX JIMHEHHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU U €€ PEIICHUE

https://m.edsoo.ru/c84b7ec2

57

58

Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU U €€ PEIICHUE

Cucrema ByX JINHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelleHue

https://m.edsoo.ru/85dch849

https://m.edsoo.ru/497eclfe

59

Pemienue cucreM nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPO# CTEIEHU

https://m.edsoo.ru/73a6debd

60

61

62

63

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

Peienne cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOM CTENEHU

Pelienne cucreM IByX ypaBHEHUH,
OZIHO U3 KOTOPBIX JIMHENHOE, a APYroe
— BTOpPOH CTENEHU

['padmyeckas uHTEpIpETALUS
CUCTEMBI YPaBHEHUI C IBYyMsI

NEpEMCHHBIMU
ITvep @epma 66én 8adicHvlll 0N TUHEUHOU
aneeOpvl NPUHYUN PAZMEPHOCHU U

https://m.eds00.ru/3962972a

https://m.edsoo.ru/7ee93blc

https://m.edsoo.ru/253a6d78

https://m.edsoo.ru/74aacd41



https://m.edsoo.ru/5d32aa16
https://m.edsoo.ru/2bba28d6
https://m.edsoo.ru/c84b7ec2
https://m.edsoo.ru/85dcb849
https://m.edsoo.ru/497ec1fe
https://m.edsoo.ru/73a6debd
https://m.edsoo.ru/3962972a
https://m.edsoo.ru/7ee93b1c
https://m.edsoo.ru/253a6d78
https://m.edsoo.ru/74aacd41

NpUMeHAI epaghuyeckul Memoo peulenus
cucmem — OH CMpOUT 2paQuKY U UCKA
MOYKU UX nepeceyeHusl.

64

65

66

Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom

Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
KonTtponbHast pabora o Teme
"CucreMbl ypaBHEHUM"

https://m.edsoo.ru/c4d16a8f

https://m.edsoo.ru/b939ee99

https://m.edsoo.ru/4fd75fe7

67

68

69

I'paduueckas uHTEpIIpETAIIUSI
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMH
I'pacduueckas naTEpIIpETAIHS
HEpaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMH

KonrtponbHas pabora no reme
"HepaBencrsa"

https://m.edsoo.ru/d4528c7a

https://m.edsoo.ru/5b94c64a

https://m.edsoo.ru/b99f5667

Apudmernyeckas u
reoMerpuueckasi nporpeccun (15 u)

70

71

72

IlousaTne yncnoBon
OCJIEI0BATEIILHOCTH

Tepmun «npoepeccus» Obll 66e0EH PUMCKUM
asmopom bosyuem 6 V1 gexe.

3ajanue nociaea0BaTeIbHOCTU
peKyppeHTHOM (HopMyIIoit 1
dbopmyoit N-To WieHa
ApudmeTrndeckast U TeOMeTpUUYECKas
MIPOTrpECCUU

https://m.edsoo.ru/22b51f44

https://m.edsoo.ru/dfc55a2a

https://m.edso0.ru/36889def

73

ApudmeTrnueckasi U reoMeTpuyecKas

https://m.edsoo.ru/bf2438ea



https://m.edsoo.ru/c4d16a8f
https://m.edsoo.ru/b939ee99
https://m.edsoo.ru/4fd75fe7
https://m.edsoo.ru/d4528c7a
https://m.edsoo.ru/5b94c64a
https://m.edsoo.ru/b99f5667
https://m.edsoo.ru/22b51f44
https://m.edsoo.ru/dfc55a2a
https://m.edsoo.ru/36889def
https://m.edsoo.ru/bf2438ea

HpOrpeccuu

74

75

76

77

78

79

®opmyIbl N-TO YieHa
apuQMETHIECKON U TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

®opmyIbl N-TO YieHa
apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@opmyIiel N-TO YiieHa
apuMeTUYECKO U reOMeTPUUECKOI
[IPOTrPECcCcuii, CyMMBbI MIEPBBIX N
YIEHOB

@opmyIiel N-TO YiieHa
apuMeTUYECKO U reOMeTPUUECKOI
IIPOrpecCcuil, CyMMBI IIEPBBIX N
YWICHOB

dopmyIibl N-To 4yiieHa
apu(MeTHUECKON U TeOMeTPUIECKON
IIPOrpeccuil, CyMMBI IIEPBBIX N
YWICHOB

N3obpaxeHue 4ieHOB
apuQMeTUYECKOI U TeOMETPUUECKOM
MPOTPECcCUil TOYKaMU Ha
KOOPJMHATHOM TIOCKOCTH

https://m.edsoo.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo0.ru/6d756b46

https://m.edsoo.ru/ca959173

https://m.edso0.ru/9c91e859

https://m.edso0.ru/87354e2f

80

N3o00pakeHne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuil TouKamu Ha
KOOPJAMHATHOM MJIOCKOCTH

https://m.edso0.ru/d389e56e



https://m.edsoo.ru/6528a67b
https://m.edsoo.ru/9a65ed6f
https://m.edsoo.ru/6d756b46
https://m.edsoo.ru/ca959173
https://m.edsoo.ru/9c91e859
https://m.edsoo.ru/87354e2f
https://m.edsoo.ru/d389e56e

81

JInHelHbI 1 KCIOHEHIIUAIbHBIN
pocT

https://m.edso0.ru/17298a23

82
83

CroxHbI€ IPOLIEHTHI

CrnoxHbIC ITPOLCHTEI

https://m.edsoo.ru/b69be694

https://m.edsoo.ru/35eeee32

84

KonTtponpHast pabora o Teme
"YycnoBble MOCIEA0BATEIHLHOCTH"

IHoBTOpenue (18 u)

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMaTU3alMs 3HaHUH. 3aInCh,
CpaBHEHHUE, ACHCTBUS C
JICUCTBUTEIILHBIMHU YUCIIAMU,
YHUCIIOBas IpsiMast

https://m.edsoo.ru/alb3678a

86

[ToBTOpeHue, 0600IMICHNE U

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOIICHUA, IIPOIIOPpIHUH

https://m.edsoo.ru/1d693aae

87

88

89

90

[ToBTOpenue, o6o0IIEHNE 1
CcHUCTeMaTU3als 3HaHU.

Okpyriienne, NpuoIMKeHne, OIleHKa

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHuil. Pemenne
TEKCTOBBIX 3371a4 apHUPMETHICCKUM
crocooom

[ToBTOpeHnue, 0600IIeHNE U
cucTemarus3anusa 3HaHui. Pemenue
TEKCTOBBIX 3aJ]1a4 apu(PMETHISCKUM
crocooom

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anud 3HaHuu. Pemenue

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68



https://m.edsoo.ru/17298a23
https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32
https://m.edsoo.ru/9c6d4a74
https://m.edsoo.ru/a1b3678a
https://m.edsoo.ru/1d693aae
https://m.edsoo.ru/2419faae
https://m.edsoo.ru/287cfaeb
https://m.edsoo.ru/5dba3c6d
https://m.edsoo.ru/bcb79d68

TEKCTOBBIX 33714 apUPMETHICCKUM
cIocoooM

91

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, OMYCTUMbIC 3HAUCHHUSI

https://m.edsoo.ru/9a4cbcee

92

93

94

95

96

97

[ToBTOpEeHME, 0000IICHUE U
cUCTeMaTH3aIns 3HaHWMH.
[Ipeobpa3zoBanue anredpanyeckux
BBIPAXCHHM, TOMMYCTHUMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3aIlMs 3HAHWA.
[Ipeobpa3zoBanue anredpanyeckux
BBIPAXCHHM, TOMMYCTHUMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HAHUIA.
[Tpeobpa3zoBanue anredpandeckux
BBIPAXCHUH, TOMMYCTHUMbIC 3HAYCHHUS

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHui. OyHKIUH:
MOCTPOCHHE, CBOMCTBA N3YYCHHBIX
byHKIMA

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHUi. OyHKIUH:
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX
byHKIUI

[ToBTOpenwue, 0600IIEHNE U
cucTeMaTH3alus 3HaHUi. OyHKIUH:
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX

https://m.edsoo.ru/c8de5145

https://m.edsoo.ru/53a34379

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79elde7e

https://m.edsoo.ru/a89ebbce

https://m.edso0.ru/816a61a4



https://m.edsoo.ru/9a4cbcee
https://m.edsoo.ru/c8de5145
https://m.edsoo.ru/53a34379
https://m.edsoo.ru/5bc8cacc
https://m.edsoo.ru/79e1de7e
https://m.edsoo.ru/a89ebbce
https://m.edsoo.ru/816a61a4

byHKIUI

98

99

100

101

[ToBTOpEeHME, 0000IICHUE U
cucremaTusauus 3HaHuil. OyHKIuu:
IIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX
byHKIUH

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAaHUH.
I'paduueckoe pemenne ypaBHeHUN U
UX CUCTEM

[ToBTOpEHHME, 0000IICHUE 1
CHCTEMAaTH3aLMs 3HAHUI.
['paduyeckoe pelnieHue ypaBHEHHUH U
UX CUCTEM

HroroBast KOHTpoJIbHAs paboTa

https://m.edso0.ru/243189d8

https://m.eds00.ru/3838889a

https://m.edsoo.ru/175a7714

https://m.edsoo.ru/99ff7321

102

O0001EeHUE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/ed4cd43b



https://m.edsoo.ru/243189d8
https://m.edsoo.ru/3838889a
https://m.edsoo.ru/175a7714
https://m.edsoo.ru/99ff7321
https://m.edsoo.ru/ed4cd43b

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

9 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Hucna 1 BIYUCICHUS
11 CpaBHUBaTh M yHOpSAAOYMBATH PALMOHAIBHBIE U HppalMOHAIbHbBIE
' yucna
Boinonusate apudmeTrueckue IeHCTBUS C PAllMOHATBLHBIMU YUCIAMU,
1.2 couderas yCTHbIE M IMCBMEHHBIEC IPHUEMBI, BBIIOJHATh BBIYUCIICHUS C
HAPPALMOHAIIBHBIMU YU CIIAMU
13 HaxonuTe 3HaueHusi creneHeld ¢ UEIbIMU IOKA3aTeNsIMU M KOPHEH,
' BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyriIsTh AEWCTBUTENbHbBIE YHCIIA, BBIMOIHIATh IPUKUIKY PE3yJIbTaTa
. BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemate  nuHeElHBIE W KBaJApaTHbBIE  YPAaBHEHUs, YPaBHEHUS,
' CBOJISIIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIEe YPABHEHUS
Pemate cucteMbl 1ByX JMHEHHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMHU
2.2 U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIIACTCS
JINHENHBIM
Pemate TekcTOBBIE 337a4yM anreOpandeckuM CIOCOOOM C MOMOIIBIO
2.3 COCTAaBJICHUSl YPaBHEHMUS WJIA CHUCTEMBI JBYX YPAaBHEHUH C JBYMs
IIEpEMEHHBIMU
IIpoBoauTh MpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH U  CHUCTEM
Y ypaBHEHMI, B TOM 4YHCI€ C MPUMEHEHHEM TIpapuUecKuX
' Mpe/iCTaBlIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE WU
crcTeMa ypaBHEHUH pelieHus, €Clid UMEET, TO CKOJIBKO)
”s Pemrate  nuHENHBIE  HEpPaBEHCTBA, KBAJApPATHHIE  HEPABEHCTBA,

n300pakaTh pEIICHUE HEPAaBEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBATh




peIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

2.7

Pemrate cucTeMbl JIMHEHHBIX HCpPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOHAOOMEC KBaJApaTHOC HCEPABCHCTBO, I/I306pa)KaTB pemicHuc
CUCTEMBblI HCPABCHCTB Ha YHUCI0BOM pr[MOﬁ, 3alUMChbIBATh PCUICHHUEC C

IIOMOIIBXO CMMBOJIOB

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

OyHKIMU

PacrioznaBate  (QyHKIMM ~ HM3y4YeHHBIX  BUAOB.  lloka3wiBaTh
CXEMAaTHYECKH PACIOI0KEHUE HAa KOOPANHATHON TNIOCKOCTH rpa)ukoB
bynkimii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumoctu ot

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA

3.2

[IokaspiBaTh CXEMAaTUYECKH PpACIIOJIOKEHHE Ha KOOPAMHATHOU
TUIOCKOCTH TpadukoB GyHKuuK Buaa Y = YX, Y = |X| U ommchIBaTh

CBOICTBa (PyHKIIMIA

3.3

3.4

Crpouth ¥ wm300pakaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GYHKIMIA, ONMUCHIBATH CBOWCTBA KBAaJAPAaTHYHBIX (QYHKUUH IO HX
rpadukam

Pacnio3naBate KkBampaTuuHyro (YHKIHIO TO (Qopmylie, TPHUBOAUTH
IpUMEpbl KBaJApPaTHUUHBIX (DYHKIUI M3 peasbHOW XKHU3HH, (DUBHKH,

reOMETPUH

ApI/I(I)MeTI/ILIeCKaH U TCOMETPHUYICCKAsA MPOTpeCCUU

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

Pa3HbIX crocodax 3aaHusg

4.2

BbINOMHATE BBIYMCIEHUS C MCIONb30BaHHEM (GOpMysl N-TO YieHa
apu(MeTHyecKoil U reoMeTpUUYecKoil MpOrpeccuii, CyMMbI MEPBHIX N

YJICHOB

4.3

N3o0paxkaTh 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYyJIATOPa, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BIYKACICHUS
11 PamonaneHble yMcia, MppalMOHANbHBIE 4YHCIIA, KOHEYHbIE MU OECKOHEUHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIa KaK OECKOHEUHbIE
19 JeCSITUUHbIE ApoOU. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEX]y MHOKECTBOM
' JIEMCTBUTEIIbHBIX YHCE U KOOPAUHATHOU NpsiMO. CpaBHEHHUE AEHCTBUTENbHBIX
yucell
13 Apudmernueckue 1eHCTBUS € 1EHCTBUTEIbHBIMHI YUCIAMU
W3mepenus, npubIMKeHus, OleHKU. Pa3mepsl 00bEKTOB OKPYIKAIOIIEr0 MUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyxXkaroimeMm wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u ouneHka
pEe3yJIbTATOB BHIYMCIICHUIA
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 VYpaBHeHUsI C OHOM TepEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHWU TpETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHHI, OJHO U3 KOTOPBIX JIMHEHHOE, a JAPYroe —
' BTOPOU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CrIocoO0M
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHOMN




2.15

KBanpaTHble HEpaBEeHCTBA

I'padmueckas uwHTEpmpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS

2.16
MePEMEHHBIMU

3 DOyHKIMH

31 KBanparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopAauHATHI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIbl

3.2 I'paduku pynkumii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pyukiuit y=K/X, y = X’ 1 ux CBOHCTBa

3.4 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 YucnoBble OCIEI0BATEIHHOCTH

a1 Omnpenenenne U crocoObl 3aJaHUsl YUCIOBBIX TMOCJEN0BAaTEIbLHOCTEH. 3a1anue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (popMyIioii U hopMyIIoi N-TO wieHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeETHUECKOH
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

43 I'eomerprueckas mnporpeccuss. Popmynasl N-r0  WIEHa T'€OMETPUYECKON
' MPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIOCKOCTH. JIMHEWHBIA U KCITOHEHIIMATBHBINA POCT

4.5 CrnosxHble NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEAEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTh HATypalbHBIX YHCEI, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas apoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOWIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
M TPAKTUYECKUX 3aJa4; YMEHUE UCIIOJIb30BaTh KOOPJIUHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHHA, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWs, HAWOOJIbIIEe W HAWMEHBIICC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB TIPOIIECCOB M 3aBUCHUMOCTEH, JJIsi PEUICHHS 3a]1a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATH

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSMOYTOJNBHUK, KBaJpaT, Tpamelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYIKAIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WIIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHUE MCIOJIb30BaTh BEKTOPbHI M KOOPAMHATHI JJI IPEACTaBICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIIeEe 3HAYCHHS, pa3MaxX YHCIOBOro Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHne omnepupoBaTh MOHATHIAMU: CIyYalHBIA OMBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBaThb BEPOATHOCTH pPEaTbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJ€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTh
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




IIEPEYEHDb 2JIEMEHTOB COJIEPXAHMUS, IPOBEPAEMbIX HA

OI'2 ITO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATUYHBIE  JpOOM,  HPOLEHTHl,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 PanmonanbHple  uMcna. ApuMeTHYECKHE Olepallud C  PalUOHAIbHBIMU
- YyHClIaMu

14 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorousneHs!

24 Anrebpanyeckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HevictBuss ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUU

39 Lenbie u apoOHO-panMoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYHMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 337024
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLEHTOB

S) OyHKIMU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuuu. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MaKCUMYMBI H
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e Aurebpa. 9 xmacc. bazoBeiii ypoBenb: yueOHuk / MEO.H.MakaperueB, H.I'.MuHnmiok,
K.M.HemkoB, C.b.CyBopoBa; noa pen. C.A.TemskoBckoro — Mocksa: I[IpocBenienue,
2023

e Anrebpa. Jlumaktmueckue wmarepuaibl. 9 kmacc / B.M.JKoxos, HO.H.Makapsiues,

H.I''Munatoxk — Mocksa: [Ipocsenienue, 2023

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Aurebpa. 9 «macc. bazoBbiii ypoBenb: yueOHuk / MHO.H.MaxkapeiueB, H.I'.Munmiox,
K.M.Hemko, C.b.CyBoposa; non pen. C.A.TenskoBckoro — Mocksa: Ilpocsemienue,
2023

e AnreOpa. [lumaktuueckue wmarepuaibl. 9 ximacc / B.M.JKoxos, HO.H.Maxkapsriues,
H.I''Mungtox — Mocksa: [Ipocsemenue, 2023

e Anrebpa. Meroauueckue pekoMeHmanmuu. 9 kiacc:  yyeOHoe mocoOue Ui
obmeoopazoBarenbubix  opranuzanuii /| H.I.Munmiok, W.C.IIneikoBa — Mocksa:

[Tpoceemenue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://m.edsoo.ru



