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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM H3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC 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» mjii OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET M3YUEHUS Kypca, B3aUMOACHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yHHUBEPCAJIBHOIO MareMarthdeckoro si3bika. ComepkatenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT 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 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

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 DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUS, 3aIUCh 0obIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMS, MpPaBWIA MpPeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHorowieHa. Cio)keHue, BbIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro 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) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
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) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 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 HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha MPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM JIJIs PEIICHUs 3a7a4
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
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 (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOASIIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIEAOBAaHME MO  YCTAHOBJIICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

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

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

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

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHMOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

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

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

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, J1aBaTh MOSCHEHUS IO
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 JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOKO YAacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]IbI,
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 HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pEeIIeHUs MaTEeMaTHYECKOM 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 ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BeimonusaTe, codeTras yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJISITh YuCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUECHUI
YUCJIOBBIX BBIPAKEHUU. BBIMOIHATE AEHUCTBUS CO CTENEHSIMHU C HATYpajJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJCHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BhINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CIaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensTh nmpeoOpa3oBaHusI MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
peoOpa3oBaHUs BHIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YsICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl IByX JIMHEMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJIOBHUIO 3aJauyd, WHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIy4eHHbIN Pe3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aIMCBHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIUU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0o.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB Ili1anupyemblid
N nepuon / JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Konrtpoabnsie IIpakTHueckue PaKTHIecKas] o0pa3oBaTe/bHbIC
padoThI padoTbI naTa pecypcbl
[TonsiTHE panoHaIbHOTO
1 arena 1 1 yeTBEepTH
5 Apudmernueckue T1eUCTBUS C 1 1
paloHaIbHBIMU YHCIIAMHU.
3 Apudmernueckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
O®I': Maremaruka.
Aunrebpa. 7 kinacc. ba3zoBsrit
YpPOBEHb. YUeOHUK
. Makapsrues 1O. H.,
4 Apudmernueckue I1eUCTBUS C 1 Mutziox H. T, Hermxos K.
palMoOHATBHBIMH YHCTIAMU 1. w 1p. m0x pesaKeii
Tenaxosckoro C. A. - M.:
IIpocsenienue, 2024.
Crp. 13 Ne24
5 Apudmernueckue neiCTBUS C 1
paIoHaIbHBIMU YHCIAMU
6 Apudmernueckue neiCTBUS C 1
paIrMoOHATBHBIMH YHCTIAMU
7 CpaBHeHue, ynopsiiouYMBaHue 1

palluOHAJIbHBIX YHUCCIIL.




CTapTOBaﬂ AUATHOCTHKA

CpaBHeHue, ynopsiJouuBaHue

8 paMOHATBHBIX YHCET
®I': Maremaruka.
Aunrebpa. 7 kinacc. ba3zoBsrit
YPOBEHb. YUEeOHUK
Makapsrues 1O. H.,
9 CpaBHeHue, ynopsiJouuBaHue Mutziox H. T, Hermxos K.
paMoOHATBHBIX YHCET .
W. u np. nox penakuuei
Tenaxosckoro C. A. - M.:
[Ipocsenienue, 2024.
Ctp. 16 Ned42
10 CreneHb ¢ HaTypaJIbHBIM
[I0Ka3aTeieM
1 CreneHb ¢ HATypaTbHBIM
nokasaresem
12 CreneHb ¢ HaATypaJIbHBIM
nokaszaresem
13 CreneHb ¢ HaTypaJIbHBIM
MOoKa3areieM
14 CremneHns ¢ HATypaTbHBIM
nokaszaresem
Pemrenrie 0CHOBHBIX 3a7a4 Ha
15 IpoOu, MPOLEHTHI U3 peabHON
MIPAKTUKU
Pemenne ocHOBHBIX 3a71a4 Ha ®I': Maremartuka.
16 JIpOoOH, IPOIIEHTHI U3 PEATbHOU Anrebpa. 7 kiacc. ba3zoBsrit

MIPAKTHKU

YPOBEHb. YUeOHUK




17

Pemennie oCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peallbHOI
MIPAKTUKU

Maxapsiues 1O. H.,
Munmok H. I'., Hemkos K.
W. u np. noxa penakuuei
TemsikoBckoro C. A. - M.:
[Ipocsemenue, 2024.

Ctp. 25 Ne99

18

Pemrenre ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealIbHOMN
MPaKTUKHU

19

20

21

22

[Ipu3Haku nenmumMocTu,
Pa3JIOKEHUSI HA MHOKHUTEIIN
HATypaJbHbIX YUCEN

IIpusHaku genumocTy,
Pa3IOKEHUSA HA MHOKUTEIIN
HaTypaJIbHBIX YHACEI

PeanbHble 3aBUCHMOCTH.
[Tpsimast u oOpatHas
IIPONOPLIMOHAIIBHOCTH

PeanbHble 3aBUCHMOCTH.
[Ipsimast u obpatHas
IIPONOPLIMOHAIBHOCTH

®I': Maremaruka.
Aunrebpa. 7 knacc. bazoBslit
YpOBEHb. YUeOHHK
Maxapsiues 1O. H.,
Mungrok H. I'., Hemkos K.
W. u np. nox penakuuen
Tenaxosckoro C. A. - M.:
[Ipocsemenue, 2024.




Ctp. 40 Nel178

PeanpHbIC 3aBUCHMOCTH.

bubmuorexa [JOK
23 Hpsmast u obpatitas https://m.edsoo.ru/7f420482
IIPONOPLIMOHAIIBHOCTH
PeanbHble 3aBUCHMOCTH.
24 [Ipsimast u oOpaTHas bubmmorexa LIOK
https://m.edsoo.ru/7f42064e
MPOMOPLIUOHAIBHOCTH
o5 KontponbHas paboTa mo teme 2 etBepTS bubnnoreka [JOK
"PanmoHalbHbIE yncia" https://m.edsoo.ru/7f4209a0
26 bykBeHHbIE BbIpaXKEHUS Bubmiorexa LIOK
https://m.edso0.ru/7f420806
97 Dopmy s bubmuorexa [JOK
https://m.edsoo.ru/7f420e6e
28 dopmytsl
29 IIepemennsle. JlonmycTumele bubnnorexa [JOK
3HAYCHHSI IEPEMEHHBIX https://m.edsoo0.ru/7f41de76
IIpeoOpa3oBanue OyKBEHHBIX
30 BBIPAKECHU, paCKPBITHE bubnuoreka [IOK
CKOOOK M TIPUBEJICHHE https://m.edsoo.ru/7f41dff2
MOJAOOHBIX CIIaraeéMbIX
OI': Maremaruka.
Aunrebpa. 7 knacc. bazoBslit
[IpeobpazoBanre OYKBEHHBIX YpOBEHb. YUeOHHK
31 BBIPAKECHUM, pACKPBITHE Maxapsiues 1O. H.,

CKOOOK U IIpHUBE/IeHNE
MOIOOHBIX ClIaraeMbIX

Mungtok H. I'., Hemkos K.
W. u np. nox penakuuei
Tensxosckoro C. A. - M.:
[TIpoceemenue, 2024.



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Ctp. 50 Ne245

[IpeobpazoBanme OyKBEHHBIX
BBIPAKECHU, PACKPBITHE

bubmuorexa [JOK

32 CKOOOK U TIpHUBE/ICHUE https://m.edsoo.ru/7f41dff2
MOTOOHBIX CIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
33 BBIp)XCHUH, PACKpPBITHE
CKOOOK U IIpUBE/ICHUE
MOAOOHBIX CIIaraeMbIX
34 CBoiicTBa CTeNEHU C
HATYPaJbHBIM ITOKA3aTEeIIEM
35 CBoiicTBa CTETNIEHU C bubnuorexa [JOK
HATypaJIbHBIM [TOKa3aTeIeM https://m.edsoo.ru/7f41el6e
36 CBoiicTBa CTETNIEHU C bubnuorexa [JOK
HATypaJIbHBIM [TOKa3aTeIeM https://m.edsoo.ru/7f41e42a
37 MHorounexsl bubmorexa LIOK
https://m.edsoo.ru/7f41e8a8
bu6mmorexa [IOK
38 Mrororrerer https://m.edsoo.ru/7f41ed80
39 CroxeHune, BEIYUTAHUE,
YMHOKEHUE MHOTOWICHOB
40 Crnosxenue, BBIYUTAHUE,
YMHOXKE€HUE MHOTOYJICHOB
@I': Maremaruka.
Anrebpa. 7 kiacc. bazoBerit
Crnosxenue, BBIYUTAHUE,
41 YpOBEHb. YUeOHUK

YMHOKCHHUEC MHOTO1JICHOB

Maxapsiues 1O. H.,
Mungrok H. I'., Hemkos K.



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

Clio)xeHue, BRIYUTAHUE,

N. u np. nox penakuuen
Temsikockoro C. A. - M.:
[Ipocsemenue, 2024.

Ctp. 56 Ne260

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ea24

42 YMHOXEHUE MHOTOYJICHOB
43 DopMyIbl COKPAIEHHOTO bubnuorexa [JOK
YMHOKCHHUS https://m.edso0.ru/7f41ef06
44 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHUS https://m.edsoo0.ru/7f427¢32
®I': Maremaruka.
Aunrebpa. 7 kimacc. ba3zoBsrit
YpOBEHb. YUeOHUK
DOopMyITbI COKPAIIIEHHOTO Matcaporien 10. H.
45 Mungrok H. I'., Hemkos K.
YMHOKEHUS .
W. u np. nox penakuuei
Tenaxosckoro C. A. - M.:
[Ipocsenienue, 2024.
Crp. 60 Ne310
46 DopMyIIbl COKPAIIEHHOTO bubnuotexa [JOK
YMHOKCHHUS https://m.edso0.ru/7f41f078
47 @opMyIIbl COKpALIEHHOTO bubnuorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f41flfe
48 Paznoxxenre MHOrO4JICHOB Ha 3 werpepTh bu6mmorexa [IOK
MHOXKHTEITH https://m.edsoo.ru/7f427282
49 PaznoxxeHrne MHOTOYJICHOB Ha ®I': Marematuka.



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282

MHOXHUTCIN

Anrebpa. 7 kiacc. ba3zoBsiii
YPOBEHb. YUEeOHUK
Makapsrues 1O. H.,
Munmok H. I'., Hemkos K.
W. u np. nox penakuuei
Tensikosckoro C. A. - M.:
IIpocsenienue, 2024.

Ctp. 65 Ne289
bu6mmoreka [IOK
https://m.edso0.ru/7f427412
50 Paznoxxenre MHOrO4IeHOB Ha bu6mmoreka [IOK
MHOKHTEITN https://m.edsoo.ru/7f426d1e
51 Paznoxenre MHOTOUYJICHOB Ha
MHOXHUTETN
KonTponbhas padora no teme
59 Bflng;:‘;;fmﬂe bubmuorexa [JOK
. https://m.edsoo.ru/7f41f50a
IIpoMe:xyTOYHBI
M0JIYI010BOM KOHTPOJIb
VpaBHeHUE, IpaBUiia
53 n§eo6pa303aH€m ypaBHEHHS Brbmiorexa LIOK
N https://m.edso0.ru/7f421382
PaBHOCUJIBHOCTh YPABHEHU
JInHeitHoe ypaBHEHHE C OJTHOU
54 HepeMeHHO}I;Ip pelieHue " Bubmiorexa LIOK
. ’ y https://m.edsoo.ru/7f42154¢
JTUHEWHBIX YpaBHEHUN
JInHeiitHoe ypaBHEHUE C OHOMN
55 nepeMeHHOi;[p pereHue " Bu6miorexa LIOK
. ’ y https://m.edsoo.ru/7f4218be
JUHEWHBIX YpaBHEHUN
56 JInHeliHOEe ypaBHEHME C OQHOU ®I': MaremMaruka.



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

[IEPEMEHHOM, pelIeHue
JINHEMHBIX YpaBHCHUM

Anrebpa. 7 kiacc. ba3zoBsiii
YPOBEHb. YUEeOHUK
Makapsrues 1O. H.,
Munmok H. I'., Hemkos K.
W. u np. nox penakuuei
Tensikosckoro C. A. - M.:
IIpocsenienue, 2024.

Crp. 81 Ne336
bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de
57 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f421382
58 Pemenue 3amay ¢ nOMOIIBIO bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4218be
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f42154e
60 Pemienune 3ama4d ¢ IOMOIIBIO bu6nmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f41feec
61 JInHeliHOE ypaBHEHHE C IBYMs
MEPEMEHHBIMH U €ro Tpaduk
62 JInHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMU U €T0 Tpadux
Cucrema IByX JIMHEHHBIX
63 YPaBHEHHH C ABYMS
nepeMEHHBIMHU
Cucrema IByX JIMHEHHBIX ®I': MaremaTuka.
64 YpaBHEHUH C IByMs Aunrebpa. 7 knacc. bazoBsrit

NEPpCMECHHBIMU

YpOBEHb. YUeOHHK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f41feec

Maxapsiues 1O. H.,
Munmok H. I'., Hemkos K.
W. u np. noxa penakuuei
TemsikoBckoro C. A. - M.:
[Ipocsemenue, 2024.

Ctp. 88 Ne353
Cucrema IByX JIMHEHHBIX
65 ypaBHeHI/III/EI Z JBYMSI bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MIePEeMEHHBIMU
Cucrema IByX JIMHEHHBIX
66 ypaBHCHI/III; (}:] JBYMS bubmmoreia LIOK
https://m.edsoo.ru/7f41fd70
MIePEeMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA
68 Pemenue cucrem ypaBHEeHUI
69 Pemenune cucrem ypaBHEHHIA Bubmiorexa LIOK
https://m.edsoo.ru/7f42276e
70 Pemenue cucrem ypaBHEHUN bubmorexa IOK
https://m.edsoo.ru/7f422930
®I': Maremaruka.
Aunrebpa. 7 knacc. bazoBslit
YpOBEHb. YUeOHHK
Maxapsrues 1O. H.,
Mungrok H. I'., Hemkos K.
71 Pemenue cucrem ypaBHeHHI W. u np. nox penakuuen

Tenmsaxosckoro C. A. - M.
[Ipocsemenue, 2024.

Ctp. 136 Ne627
bu6mmoreka [JOK
https://m.edsoo.ru/7f422af2



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

KonrponsHas pabora o Teme

bubmuorexa [JOK

72 "JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f422cc8
73 KoopaunaTa To4ku Ha psiMOi bubmiorexa LIOK
https://m.edsoo.ru/7f422fca
bu6mmoreka [IOK
4 HucnoBEIe MPOMEKYTKH https://m.edsoo.ru/7f423182
bubmuoreka [JOK
& HlHCnOBEIE MPOMEAKY TKH https://m.edsoo.ru/7f42432a
®I': Maremaruka.
Aunrebpa. 7 kinacc. ba3zoBsrit
YpOBEHb. YUCOHHK
Makxapsiues 1O. H.,
Paccrosinue mexny nByms Munmrok H. I'., Hemkos K.
76 TOYKaMHU KOOPJMHATHOU W. u np. noxa penakuuei
MpSAMOit Tensikosckoro C. A. - M.:
IIpocsenienue, 2024.
Crp. 160 Ne779
bu6mmorexa [IOK
https://m.edsoo.ru/7f42464a
Paccrosinne mex BYMsI
177 TOYKaAMH KOOp,[[I/IEZTII[-IO};I bubmorexa HOK
. https://m.edsoo0.ru/7f424c12
psIMOi
78 IIpssMoyronbpHas cucreMa bubnuoreka [IOK
KOOpJUHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f424fd2
79 [IpssMmoyronbHas cucrema bubnnorexka [JOK
KOOPJIMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f4251d0
80 ITpumeps! rpaduKoB, 3a1aHHBIX 4 uetnepTh bubnuorexa [IOK

bopmynamu

https://m.edsoo.ru/7f423312



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

[Tpumeps! rpaduKoB, 3a1aHHBIX

bubmuorexa [JOK

81 bopmyaamu https://m.edsoo.ru/7f4237fe
@I': MaremaTuka.
Anrebpa. 7 kiacc. ba3zoBsiii
YpOBEHb. YUEOHHK
Maxapsiues 1O. H.,
Munmok H. I'., Hemkos K.
[Tpumeps! rpadukoB, 3aJaHHBIX .
82 - W. u ap. nmox penakuuei
Temsixkockoro C. A. - M.
[Ipocsemenue, 2024.
188 No948
bu6mmoreka [IOK
https://m.edso0.ru/7f4239de
83 Urenue rpadMKoOB peaIbHBIX
3aBHCUMOCTEH
84 Urenue rpauKoOB peabHbIX
3aBUCUMOCTEN
bu6mmorexa [IOK
85 Honstie QyHicuui https://m.edsoo0.ru/7f427e8a
bu6mmoreka [JOK
86 Tpacui pynicunn https://m.edsoo.ru/7f42836¢
87 CaoiicTBa GyHKIMH
®I': Marematuka.
Anrebpa. 7 kiacc. bazoBsrit
YPOBEHb. YUeOHUK
88 CgoiicTBa GpyHKIIHHA Makapsrues FO. H.,

Mungrok H. I'., Hemkos K.
W. u ap. noxa penakuueit
Tensgxosckoro C. A. - M.:



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

IIpocsenienue, 2024.
Crp. 188 Ne948

bu6mmoreka [IOK
89 Jlunelinas GpyHKIUSA
. bu6mmoreka [IOK
%0 Jlunieiitias QyHiLi https://m.edsoo.ru/7f4284de
01 [Toctpoenue rpaduka bubmumoreka [IOK
JTMHEHHOH (QYHKIIUH https://m.edsoo.ru/7f42865a
92 [Toctpoenne rpaduka bubmmoreka [IOK
JTUHEHHOHN QyHKIUH https://m.edso0.ru/7f4287d6
®I': Maremaruka.
Aunrebpa. 7 kimacc. ba3zoBsrit
YpOBEHb. YUeOHUK
Maxkapsiues 1O. H.,
93 I'padux pynkumm y =[x| Munatok H. I'., Hemkos K.
N. u np. nox penakuuen
Tenaxosckoro C. A. - M.:
IIpocsenienue, 2024.
Ctp. 205 Nel1054
94 I'padux pynkumm y =[x|
KonrtponbHas pabora no Teme
95 "Koopaunats! 1 rpaduku. bubnuoreka [IOK
Oynkuun" / Beepoccuiickas https://m.edsoo.ru/7f421044
IpoBepoyHas pabora
IToBTOpEHUE OCHOBHBIX
96 HOHHTIEﬁ 1 METOJ0B Kypca 7 bubmorexa IOK
. https://m.edsoo.ru/7f429c6¢
K1acca, 0000IIeHne 3HaHUH
97 [ToBTOpEHNE OCHOBHBIX



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c

MOHATUH U METOJ0B Kypca 7
Ki1acca, 0000IIeHe 3HaHUH

HToroas KOHTpOJIbHASA paboTa
/ Beepoccuiickast mpoBepoyYHast

%8 pabota. IlpomexyTOYHBIIH 1
ro/10BOii KOHTPOJIb
[ToBTOpEHNE OCHOBHBIX
99 HOH;[TIEI?I U METOJOB Kypca 7 1 Bubmorexa LIOK
. https://m.edso0.ru/7f429f32
Kjacca, 0000IIeHne 3HaHUH
[ToBTOpEHNE OCHOBHBIX
100 HOHHTIEP'I U METOZOB Kypca 7 1 bubmmorexa [IOK
. https://m.edsoo.ru/7f42a0e0
KJ1acca, 000011eHre 3HaHu|
®I': Maremaruka.
Aunrebpa. 7 kimacc. ba3zoBsrit
YpOBEHb. YUeOHUK
IToBTOpEHNE OCHOBHBIX Maxapsrues 1O. H.,
101 MIOHATHM U METOJOB Kypca 7 1 Munarok H. I'., Hemkos K.
KJ1acca, 0000111eHre 3HaHUu| W. u np. nox penakuueit
Tenaxosckoro C. A. - M.:
[Ipocsenienue, 2024.
Ctp. 207 Nel1062
[ToBTOpEHNE OCHOBHBIX
102 HOHsmEﬁ 1 METOJI0B Kypca 7 1 Brbmiorexa LIOK
. https://m.edsoo.ru/7f42a27a
Kj1acca, 0000IIeHne 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs
pe3yJbTara
1 Hucna 1 BIYUCIICHUS
11 BeimonusaTe,  coderas  yCTHBIE W NHCBMEHHBIE  MPHUEMBI,
' apudmeTnyecKkue AeUCTBUS C PallMOHAIBHBIMH YUCIaMU
HaxomuTh  3HA4YCHWS  YHCIOBBIX  BBIPAKCHHHA,  MPUMECHSTH
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUYEHUN JIPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHUHBIC POOH
[lepexomuts OT oOmHON (OpPMBI 3amHMCH 4YUCEI K  JPYrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JCCSITHYHYIO, B YaCTHOCTH, B OCCKOHCUYHYIO
JECSITUUHYIO ApOOb)
1.4 CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIE YUCIIA
1.5 OxpyrnaTs unucna
BhIONHATE TMPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHHH, OIEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUN. BBINONHATH JEUCTBUS  CO
CTETIeHSIMH C HATYPaJIbHBIMH MMOKa3aTeNsIMU
17 [IpuMeHSITh TNPU3HAKH JACTUMOCTH, Pa3JIOKCHWEe Ha MHOXHTEITU
' HaTypaJlbHBIX YUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIC  3a/layd,  CBS3aHHBIE C
OTHOIICHUEM BEJIMYMH, MIPOMTOPIIMOHATEHOCTHIO BEJINYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pe3yibTaThl pEIIeHUs 3agad C
y46TOM OTPaHUYCHUM, CBSI3aHHBIX CO CBOHCTBAMHU PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBarh anredpandeckyrd TEPMHHOJOTHIO H  CHUMBOJIHKY,
' MIPUMEHSTH €€ B IIPOIIECCe OCBOCHHS YIeOHOTO MaTepraia
’5 Haxonuth 3HadeHWs OYKBEHHBIX BBIPOKCHUH TIPH  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoeimonHATe mpeoOpa3oBaHMs IEJNOTO BBIPAKEHHUS B MHOTOWICH

23 IIPUBEJCHUEM MOJOOHBIX CJIaraeMbIX, PACKphITHEM CKOOOK
BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOYWICH M MHOTOYICHA Ha
2.4 MHOTOWJIEH, NPUMEHATh (HOpMyJbl KBajapara CyMMBI M KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3IoKEHUE MHOTOYJICHOB HA MHOXKHTEIIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXHTEJS, TPYNITUPOBKU CIaraeMbIX,
IpUMEHEHUsI (POPMYJT COKPALEHHOTO YMHOXKEHHUS
26 [IpumensaTh npeoOpa3oBaHKsl MHOTOYIEHOB JJIs PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MaTEeMAaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypPaJbHBIMHU ITOKa3aTEIISIMHU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHUS U HEpaBEHCTBA
Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSIS
3.1 IIpaBWIa MEpPEX0Aa OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUS
3.9 [IpumensTe rpaduveckue METOAbl TMPH PEIICHHH JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupath npuMepsl nap YUCe, ABISIIOIUXCS PELIEHUEM JTMHEHHOTI0
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaQUK JMHEHHOTO YPaBHEHUS C
3.4 JBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH MPHUMEPHI
pelleHns ypaBHEHUs
35 Pemarp cucteMsl ABYX JTUHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKu
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHU 110 yCIOBUIO 3a/1a4k, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ ITOJTYYEHHBIN pe3yJIbTaTr
4 Koopaunats! u rpaduku. OyHKIINN
N300paxkaTh Ha KOOpAWHATHOM NPSMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, WHTEPBAJbl, 3alHMCHIBATh
YHCIIOBBIE TPOMEXKYTKH Ha aNredpanvdeckoM si3bIKe
42 OTtmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOoOpAuHaTamM




4.3

4.4

4.5

4.6

Crpoutsb rpaduku muHeHHbIX GyHKuuid. CTpouts rpadux GyHKIUH Y
= [x]

OmnuceiBaTh C TOMOMIBIO (YHKIMH HM3BECTHBIC 3aBHCUMOCTH MEXKIY
BEIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSHHUE, LEHY, KOJUYECTBO,

CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI
Haxoauts 3HaueHre GyHKIUY 110 3HAYSHUIO €€ apryMeHTa

[lonumars rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIM3a
uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3

rpaduKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3alUCH
11 npobeit xk apyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSIOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue neMcTBUs ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agau u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNUs, 3aUCh OOJIBIINX YUCEl
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE IpoOM U IpoOH B BUAE HPOLIEHTOB.
' Tpu ocHOBHBIE 33]a4M HA IPOIICHTHI, PELICHUE 3a/1a4 U3 PEabHON MPAKTHKH
. [IpumeHeHne TNPU3HAKOB JAETMUMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HaTypaJbHbIX YHCE
16 PeanbHble  3aBUCHMMOCTH, B TOM  4YHCIe TpsiMas ©  oOparHas
' IPONOPLHUOHATIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAKEHUS C MepeMeHHOU. JlomycTHMble
' 3HAYCHUS IEPEMEHHBIX
25 [IpencraBnenne 3aBUCHMOCTH MEXIy BEIMYMHAMH B BHIEC (OPMYIIHL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPQ)KEHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeIeM
95 OpnHouneHnsl 1 MHOroujaeHsl. CteneHb MHorowieHa. CioxkeHue, BhIYMTaHUE,
' YMHO>XEHHE MHOTOYWICHOB
26 DopMyITbl COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U KBaJ[paT pa3HOCTH.
' ®opmyia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOUWIEHOB HA MHOXKHUTEIH
3 VYpaBHeHUA
31 VYpaBHeHHe, KOpPEHb YpaBHEHHUs, INpaBWia NpeoOpa3oBaHUS YypaBHEHHUS,

PaBHOCWJIBHOCTh YPaBHEHUU



JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO

3 YPaBHEHMs], PELICHUE JIMHEUHBIX YpaBHEHUI
33 CocraBneHue ypaBHEHUH 110 yCIOBHIO 3aJauu. PelieHne TEKCTOBBIX 3a1ay C
' IIOMOILBIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHCTEM YpaBHEHUH CrOcOOOM IOJCTaHOBKU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIIH
4.1 Koopaunara Touky Ha IPSIMOiA
45 YucnoBele NpoMexyTKU. PaccTosHne Mexny JByMs TOYKaMH KOOPAMHATHOMN
' IPSAMO
43 [IpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opAauHATA
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
W [Tpumeps! rpaduxoB, 3aiaHHBIX (GopMmynaMu. UTeHue rpaduKoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Monsarue ¢pynkuuu. ['paduk ¢pynkunu. CBolicTBa QyHKIHIA
4.6 Jluneitnas pyukuus, e€ rpaduk. I'paduk dyHkmm y = |x|
47 I'padguueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX

YpaBHEHUU



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, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HAaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IEJI0€ YHCJIO, MOAYJb YHCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBIA BUJ YKCIA, PAallMOHAIBHOE 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,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, 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 UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI 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
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduk QyHKIMH, HYIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHSATHSMMU: [10CJIeI0BATENbHOCTb,
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 yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aadadyu,
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, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
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 paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

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

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIB30BaTh BEKTOPBI M KOOPAMHATHI MU 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,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO 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

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 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 MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




HNEPEYEHD DJIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KaAHUSA
1 Yucna u BBIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHBIE M JECSITUYHbIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE MEPUOIUYECKHE
npodu
13 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ paloHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCla. APU(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 HpI/I6J'II/I>KéIiHI)Ie BBIUUCIICHUS], IPABUIIA OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3ysbTaTa
BBIUUCIICHU
2 Anrebpanyeckue BEIpaKESHUs
2.1 BykBenHble BeIpakeHHsI (BbIPaXXKEHUS C IEPEMEHHBIMHU )
99 Crenens ¢ uensiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTeseM. CBoiicTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOHM creneHH. [leiicTBusi ¢ apuMeTHUECCKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1pobGHO-panioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.9 Llensie u npoOHO-paloOHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 YucnoBsle IOCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEOBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyria CI0XKHBIX MPOIEHTOB
5 OyHKIMH
OyHK1Ms, crocoObl 3aaanus Gynkuuu. I'paduk ¢pynkuu. O6nacTe onpeneiaeHus u
51 MHOXeCTBO 3HaueHui QyHkuuu. Hymn ¢pyskmun. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [TpomMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI W MHHHMYMBI (DYHKIIHH.
Haubonpiiee n HauMeHblee 3HaYeHUE (PYHKIMU HA TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u uX cBoiicTBa




7.2 Tpeyronbauk
7.3 MHOroyroJasHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIUUYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiITHOCTh M cTaTUCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr
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Marematuka. Anre6pa. 7 kinacc. ba3oBsiii ypoBeHb. YUeOHHUK

Makapsiues FO. H., Munatok H. I'., Hemikos K. 1. u ap. nox penakuuen
Tensaxosckoro C. A. - M.: [Ipocsenienue, 2024.

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Anre0Opa. COOpHUK NPUMEPHBIX paboyux mporpaMm. 7-9 kiaccel: yued. mocooue
1151 001eo0pazoBat. opranuzanuii / coct. T. A. Bypmuctpona. 6-¢ uzz. - M.:
[Ipocsemenue, 2020.

Marematuka. Anrebpa. 7 kinacc. bazoBblil ypoBeHb. Y4eOHUK

Makapsiues FO. H., Munatok H. I'., Hemikos K. 1. u 1p. nox penakuuei
Tensaxosckoro C. A. - M.: IIpocenienue, 2024.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
UHTEPHET

bubmunoreka LIOK https://m.edsoo.ru/7f415b90

Caitt OTaenenusi MaTeMaTUYECKUX HayK PoccuiicKoil akaieMuu HayK
www.math.ru

Caift MOCKOBCKOTO IIEHTpa HEMIPEPHIBHOIO MAaTEMATHYECKOTO 00pa30oBaHusl. -

www.mccme.ru






ITpunoxenune k OOIT OO0

MUWHUCTEPCTBO NPOCBEIMIEHUS POCCUIICKOU ®EJEPAIIIN
Komurer no oopazoBanuio Cankr-Ilerepoypra
Anvmnamcrpamust KpacHorsapaeiickoro paiiona Cankr-Ilerepoypra
I'BOY rumuazus Ne 405

PACCMOTPEHO YTBEPXJIEHO
Jupexrop Hupextop

(3apenkas 1.B.) (3apenkas 1.B.)
[Iporokon [legarornyeckoro coBera Noe 1 ITpuxaz Ne 64
oT «27» aBrycra 2026 T. oT «27» aBrycra 2026 1.

PABOYAS ITPOTPAMMA
(ID 10803390)
Y4eOHOro Kypca «AJjreopa»

TUTs1 O0ydJaroImxcs 8 KJaccoB

CocraBUTeNH YUHTENTS MATEMATHKHL:

Anydpuresa O.C.
3aperkas 1.B.

Cankr-IlerepOypr 2026



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHa 00ECIEYNBAET U3yUYCHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC 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» mjii OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET M3YUEHUS Kypca, B3aUMOACHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yHHUBEPCAJIBHOIO MareMarthdeckoro si3bika. ComepkatenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT 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 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

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 DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LETbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3aKCh YNCTA.

AsredpanyecKue BbIPpaKeHUs

KBampaTHblil  TpEXuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHWE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MIPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uuTEpnpeTalvs ypaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHU C JBYMsS IIepeMEHHbIMM. lIpumepsl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUIMHA

[Tonsitue @ynkuuu. OOnacTe ONpeAeNeHUs W MHOXECTBO 3HAYCHUM
dbyukimu. CiocoOsl 3a71aHus PYyHKIIHIMA.

I'padpux ¢ynkumun. YUrenune coiicTB ¢yHKuMu 1o e€ rpaduxy. IIpumeps
rpadukoB (yHKIHHA, OTPa)KAIOIIKUX PEATTbHBIE TPOLIECCHI.

OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO TPOIMOPIMOHATLHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, y = X3, y = \X, y=|x|. [paduueckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.



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» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro 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) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
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) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 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 HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTHX JIOJAEH, MpuoOpeTaTbh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOASIIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

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

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

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

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

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHMOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WHDOpMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMH, WHON rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

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, J1aBaTh MOSCHEHUS IO
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 JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOKO YAacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]IbI,
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 HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pEeIIeHUs MaTEeMaTHYECKOM 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 ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJNYYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucsia v BbIYMCIEHUS

Hcnonp30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[IpumensaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJ[paTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHSITH
npeo0pa3oBaHus BBIPAKCHUM, COJCPXKAIMUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPpaKEeHUA

[IpyMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpumensTh npeodpa3oBaHus BEIPAKEHUM IJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiaty nMHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHbIE ypaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaul K €€ anreOpandyeckoi
MOJEIN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN PE3yiIbTaT.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU

[loHrMaTh ¥ HUCTOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPEAENITh 3HauY€HHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeAeNATh CBOWCTBA (PYHKIMU 10 €€ rpaduKy.



Crpouth rpaduKy JIeMEHTAPHBIX (PYHKINN BH/A:
y=kiX,y =x2,y =x3y =[x,y = \/X, OITMCHIBATH CBOMCTBA YKCIIOBOM
byHKIMA 110 €€ rpaduKy.



TEMATHYCKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2 4 .K 15
ucna u Beuncienus. Kpagpatasie KopHU httos://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuoteka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12
6 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 ) . 1
YHKUHH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 o Y 9
yHKUHH. HHCIOBbIE GYHKLAH https://m.edsoo.ru/7f417af8
9 Yucia u BeraucieHusi. CTEneHs ¢ IeIbIM 7 bubmuorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
10 [ToBTOpeHME M 0000IIEHNE 6 2 bubmnorexa [IOK

https://m.edsoo.ru/7f417af8
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosunvecTBO 4acoB Ilnanupye
- DJIeKTPOHHbIE
Ne Tema IpakTuye / uudgposbie
ypoKa Konrpoabnbie nepuoa
n/n Bcero pagoTH: CKHe DaxTiee 00pa3oBaTeJbHbIe
padoTbI Kast 1aTa pecypchl
1 1 yetBepts  bubmmoreka [JOK
" Anrebpanueckas 1po0Ob https://m.edsoo.ru/7f4303
82
5 JlommycTrMble 3HaYEHUS IEPEMEHHBIX,
" | BXOIALIMX B alre0pandyecKue
BBIPKEHUS
3 JlormycTrMble 3HaYCHHSI IEPEMCHHBIX,
" | BXOIAILIMX B alre0pandyecKue
BBIPKEHUS
bubmmoteka IIOK
https://m.edsoo.ru/7f4308
e6
@I': Anrebpa: 8-t knacc:
4. OcHOBHOE CBOMCTBO anre0pandeckoi OasoBbit ypobeii:
1pobu yueOHuK; 16-¢ u3ganue,
nepepaboraHHoe, 8
kiacc/ Makapbiues
IO.H., Munamok H.I'.,
HemxoB K.1. u ap.; Ne
24, ctp. 10
5. Cokpamenue apoOeit bubmuoteka [IOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6

https://m.edsoo.ru/7f430a
8a

bubnunoreka LIOK

6 Cokparienue apo0eit https://m.edsoo.ru/7f430f
44
. bub6nmoreka [IOK
7. Coxpawenne apodeit https://m.edsoo.ru/7f430f
44
8. CroxeHue, BBIYUTAaHUE, YMHOKEHHE U bubmmorexa [IOK
’ ’ . https://m.edso0.ru/7f4312
JENICHUE alireOpandecKux apooei 8¢
bubnunoreka LIOK
https://m.edso0o.ru/7f4315
c0
®I': Anrebpa: 8- kiacc:
9 CrnosxeHue, BBIYHUTaHHUE, YMHOKEHUE U 0a30BBIN YPOBEHB:
| JeneHue anrebpaMdecKux APOoOeH. yueOHuK; 16-¢ u3ganue,
BBoaHblIii KOHTPOJIb nepepadoTaHHoe, 8
kJjacc/ MakappiueB
I0.H., Musagox H.T'.,
Hemkos K.U. u np.; Ne
105, ctp. 29
10. Cnoxenwue, BEIUATAHUE, YMHOKEHUE bubmorexa HHOK
’ ’ . https://m.edso0.ru/7f4318
JIeJICHUE alreOdpandecKkux apooei o
11. CnoxeHwue, BBIUUTAHUE, YMHOKEHUE U bubmmorexa [IOK
’ ’ . https://m.edsoo.ru/7f431a
JIeICHUE aredpandecKux apooei 20
12. IIpeoOpa3oBaHue BbIpaKEHUH, bubmuoteka [IOK



https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20

COJIeprKaIuX aredpandeckue 1poou

https://m.edsoo.ru/7f4325
9c

13.

14.

15.

[IpeoOpazoBaHue BEIpaXKEHUH,
COJIeprKaIInX aredpandeckue 1poou

[IpeoOpa3oBaHue BEIpAKCHUH,
CoZIepIKaluX aaredpandeckue qpoou

KonrtponbHas pabora no Teme
"Anrebpanueckas 1poos"

bubnunoreka LIOK
https://m.edsoo.ru/7f4327
36

bub6nmoreka [IOK
https://m.edsoo.ru/7f4327
36

®I': Anrebpa: 8-if kiacc:
0a30BbIl ypPOBEHB:

yuebHuK; 16-e uzganue,
nepepaboTaHHoe, 8
kiacc/ MakapbrieB
I0.H., Munagioxk H.T'.,
HemkoB K.W. u ap.; Ne
173, ctp. 44

bu6nmorexa LIOK
https://m.edsoo.ru/7f431d
36

16.

KBagparHblil KOpeHb U3 YUCIIa

bubmmoteka IIOK
https://m.edsoo.ru/7f42d4
52

17.

18.

[TonsiTre 06 UppaLMOHAIILHOM YHUCIIe

JlecsiTuuHbIe TPUOTUKEHUS
HMPPALMOHAIIBHBIX YNCET

bubmmoteka IIOK
https://m.edsoo.ru/7f42ea
aa

@I': Anrebpa: 8- knacc:
0a30BbIl yPOBEHB:
yueOHuK; 16-e uzganue,
nepepaboTaHHoE, 8



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa

knacc/ MakapbrueB
IO.H., Munmok H.I'.,
HemxoB K.W. u ap.; Ne
339, ctp. 80

JlecATUYHBIE TPUOIMKECHUS

19 UPPAIMOHATBHBIX YHCEIT
20. JlelicTBUTENbHBIC YKCTA
21. CpaBHeHHE IEHCTBUTEIBHBIX YUCEI
22. CpaBHEHHE ACUCTBUTEIHHBIX YHCEIN.
®I': Anrebpa: 8- kiacc:
0a30BbIN YPOBEHB:
yueOHuK; 16-¢ u3ganue,
23, ApudmeTndeckuii KBaJapaTHBII nepepaboTaHHoe, 8
KOpEHb kacc/ MakaperaeB
I0.H., Munmox H.I'.,
Hemkos K.U. u np.; Ne
381, ctp. 90
24. VYpaBHeHuUe BuAa X*>=a
25. CaoiicTBa apu(pMETHIECKUX 2 ersepts | bbmorexa OK
N https://m.edsoo.ru/7f42d8
KBaJIpaTHBIX KOpHEM
62
. bubmmoteka IIOK
26.| Ceoitctsa apH(bMeTfI ek https://m.edsoo.ru/7f42d8
KBaJ[paTHBIX KOPHEH
62
[IpeobpazoBaHme YUCTOBBIX bubnuotexa [JOK
27. .
BBIPKCHUH, COJICPIKAIINX https://m.edsoo.ru/7f42dd
KBaJIpaTHbIE KOPHU 26
28. IIpeoOpa3oBaHUE YHCIOBBIX bubmuoteka [IOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26

BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIC KOPHU

https://m.edsoo.ru/7f42de
d4

®I': Anrebpa: 8- kiacc:
0a30BbIil YPOBEHB:
y4eOHHK; 16-¢ n3manue,

nepepaboraHHoe, 8
kiacc/ MakapbrueB
I0.H., Munmox H.I'.,
Hemxos K.1. u ap.; Ne

411, ctp. 98
[IpeoOpa3oBaHUe YHCITOBBIX bubmmoreka [JOK
29. .
BBIPXEHUH, COMEpKAITIX https://m.edsoo.ru/7f42e0
KBaJ[paTHbIC KOPHU be
[IpeobpazoBaHre YUCITOBBIX bubnnorexa [JOK
30. .
BBIPAKCHUH, COIEPIKALIUX https://m.edsoo.ru/7f42e2
KBaJpaTHbIC KOPHU 62
31 KonrtponbHas paboTta no remMmam
" "Ksazgpatubie kopuu. Crenenu."
bubmmoteka IIOK
32.
KBanparHoe ypaBHeHHE https://m.edsoo.ru/7f42ee
la
33 bubmmoteka IIOK
" HenosHoe KBaapaTHOE YpaBHEHUE https://m.edsoo.ru/7f42ee
la
bubnunorexa LIOK
34 https://m.edsoo.ru/7f42ee

Henonnoe kBagpaTHOE ypaBHEHUE

la
®I': Anrebpa: 8- kiacc:
0a30BbIl yPOBEHB:



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

yueOHuK; 16-e nu3nanue,
nepepaboTaHHoe, 8
kiacc/ MakapbrueB
IO.H., Munmok H.I'.,
Hewkos K.W. u np.; Ne

527, ctp. 120
35. dopmyia KOpHEH KBaApaTHOTO Bubamorexa LOK
' pMY P P https://m.edsoo.ru/7f42f1
YpaBHEHHUSI
58
36. dopmyia KOpHEH KBaJpaTHOIO Bubmmorexa HOK
| POPMyTa KOp P https://m.eds00.ru/7f42f3
YpaBHEHHUSI
6
37. dopmyiia KOpHEH KBaAPaTHOTO Bubmmorexa HOK
| POPMyTIa KOp P https://m.eds00.ru/7f42f5
YpaBHCHHUS
a4
38 bu6nmorexa LIOK
" Teopema Buera https://m.edsoo.ru/7f42fe
fo
39 bu6nunorexa LIOK
" Teopema Buera https://m.edsoo.ru/7f4300
76
40. N
KBagpartsslii TpéxuneH
41. o
KBanpatHblii TpEXuiieH
. bubnunorexa LIOK
42. PaznoxxeHHe KBaJIpaTHOTO TPEXUICHA

Ha MHOXHTCIIN

https://m.edsoo.ru/7f42fd
38



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

43.

Pa3noxxeHue kBaJipaTHOTrO TpEXUICHA
Ha MHOXXHUTEJIH

bubnunoreka LIOK
https://m.edsoo.ru/7f42fd
38

®I': Anrebpa: 8- kiacc:
0a30BbIil YPOBEHB:

yueOHuK; 16-e nu3nanue,
nepepaboraHHoe, 8
knacc/ MakapbrueB
I0.H., Munmox H.I'.,
Hemxos K.1. u ap.; Ne
614, ctp. 141

44,

45,

46.

47.

Pemenue ypaBHeHu#, CBOAAIIUXCA K
KBaJpaTHBIM

Pemenue ypaBHeHu#, CBOAAIIUXCA K
KBaJI[paTHBIM

[Ipocreiime ApoOHO-pallnOHATIbHbIE
YpaBHEHHUS

[Ipocreiimume qpoObHO-palOHAIbHbIE

bubnunoreka LIOK
https://m.edsoo.ru/7f43c5
42

®I': Anrebpa: 8- kiacc:
0a30BBIN YPOBEHB:
yueOHUK; 16-e u3nanue,
nepepaboraHHoe, 8
kiacc/ Makapbiues
I0.H., Musagox H.T'.,
Hemxos K.1. u ap.; Ne
563, ctp. 130
bu6nmorexa LIOK
https://m.edsoo.ru/7f43c3
do

bubnunorexa LIOK
https://m.edsoo.ru/7f4328
c6

but6mmorekxa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6

YpaBHEHUSA

https://m.edsoo.ru/7f432b
6e

bubnunoreka LIOK

48. PemeHue TEKCTOBBIX 3a/1a4 C ) https://m.eds00.ru/7f42f7
MOMOIIIBIO KBaPATHBIX YPaBHEHHMA 5c
3 yerBepTh  bubmmoteka [JOK
https://m.edsoo.ru/7f42f8
6
®I': Anrebpa: 8-if kiacc:
49. PemeHne TEKCTOBBIX 3a/1a4 C 0a30BbIf ypoBeHE:
N y4ueOHuK; 16-e uznanue,
MIOMOILBIO KBAIPAaTHBIX YpaBHEHHH
nepepaboraHHoe, 8
kJiacc/ MakapeiueB
I0.H., Munagioxk H.T'.,
HemkoB K.W. u ap.; Ne
655, ctp. 153
50. KonTtponsHas pabora o Teme Bubmmorexa IOK
| | https://m.edsoo.ru/7f4301
KBanparHsle ypaBHeHUs f
51 JInHeitHoe ypaBHEHHE C IBYMS
MIEPEMEHHBIMH, €T0 rpaduK, MpUMepbI
peleHys ypaBHEHHH B IENbIX YUCIax
59 JInHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpaduK, TpUMepbI
peleHs ypaBHEHHH B IENTbIX YUCIIaxX
53 JInHeliHOEe ypaBHEHME C IBYMs
MEPEMEHHBIMH, €T0 rpaduK, TpUMEpbI
peleHs ypaBHEHHH B IENTbIX YMCIIaxX
54. Pemenue cucreM JIBYX JIMHEHHBIX @I': Anrebpa: 8- knacc:



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4301f2

YPaBHEHUH C JBYMS IIEPEMEHHBIMU

0a30BbIi yPOBEHbB:
y4eOHHK; 16-¢ n3manue,
nepepaboTaHHoe, 8
kiacc/ MakapbrueB
IO.H., Mungiox H.I'.,
Hemxos K.H1. u ap.; Ne

684, ctp. 160
55.) Pemienne cuctem IBYX JIMHEHHBIX
YPaBHEHUH C IByMsI [IE€PEMEHHBIMU
56. Pemenue cucrem IBYX JIMHEHHBIX
YpaBHEHHH C IByMsI IEpPEeMEHHBIMU
57 [Tpumeps! pemeHus cucTem
HEJIMHEHHBIX YPaBHEHUH C TBYMS
MIEPEMEHHBIMH
58, [Tpumeps! pereHus cucTem
HEJINHEHHBIX ypaBHEHUH C IBYyMs
NePEMEHHBIMU
I'paduueckas uHTEpIIpeTALUS
59. ylljal(abHeHHﬂ C z[ByM;f HIe)peMeHHLIMI/I " bubmmorexa LOK
¥ N https://m.edsoo.ru/7f43d6
CHCTEM JIMHEHHBIX YPaBHEHUH C ABYMs 46
NEPEMEHHBIMU
I'padudeckas nareprperamus
60. y11;)a](3bHeHI/I$I C I[BYM; Hle)peMeHHLIMI/I " bubmmorexa LIOK
¥ N https://m.edsoo.ru/7f43d6
CHCTEM JIMHEHHBIX YPaBHEHUH C IBYMs 46
NIEPEMEHHBIMU
®I': Anrebpa: 8- kiacc:
61. PemeHne TEKCTOBBIX 33a1a4 C 0a30BbIl yPOBEHB:

IIOMOLIBIO CUCTEM YPABHEHHUU

yueOHUK; 16-e uznanue,
nepepaboraHHoe, 8



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

knacc/ MakapbrueB
IO.H., Munmok H.I'.,
HemxoB K.W. u ap.; Ne

724, ctp. 171
62. PenieHue TEKCTOBBIX 33134 C
IMOMOLIBIO CUCTEM YPAaBHEHUU
®I': Anrebpa: 8- kiacc:
0a30BbIl ypPOBEHB:
yuebHuK; 16-e uzganue,
63. PenieHne TEKCTOBBIX 3a/1a4 C nepepadoTaHHoe, 8
MTOMOIIIBIO0 CUCTEM YPABHCHHIMA Kkiacc/ Makapbrues
IO.H., Munatok H.T'.,
HemkoB K.H1. u ap.; Ne
729, cTp. 130
64. .
UwrcnoBbie HEPABCHCTBA U UX CBOMCTBA
65. .
UwrcnoBbie HEPABCHCTBA U UX CBOMCTBA
66. . .
HepaBeHcTBO ¢ 01HOI TTepeMEeHHOM
67. JluHeliHbIe HEPABEHCTBA C OJTHOM bubmorexa LIOK
. https://m.edsoo.ru/7f42c6
MEPEeMEHHON M UX PEIICHHE 92
but6mmoreka [IOK
https://m.edsoo.ru/7f42c8
68. JluHeliHbIC HEPABEHCTBA C OJTHOM 40

IIEPEMEHHOMN U UX pELICHUE

®I': Anrebpa: 8- kiacc:
0a30BbIif ypOBEHbB:
yueOHUK; 16-e uznanue,



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840

69.

JInHeliHbIE HEPABEHCTBA C OHOU
[IEPEMEHHON U UX peleHne

nepepaboraHHoe, 8
kiacc/ MakapbiueB
IO.H., Munmok H.I'.,
HemxoB K.H1. u ap.; Ne
964, ctp. 214

70.

CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE

4 yeTBepTH

bubnunoreka LIOK
https://m.edsoo.ru/7f42ch
88

bubnuoreka [{OK

71. CI/ICT?MH J'II/IHGI/IHI:\{X HEPaBEHCTB C https://m.edsoo.ru/7f42¢d
OJIHOM MepEMEHHOMN U UX pELICHHE 26
72. Cucrtembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
bubmmoteka IIOK
https://m.edsoo.ru/7f42c9
e4
@I': Anrebpa: 8- knacc:
73. N300pakeHue peneHns TMHEHHOTo 0a30BbIi ypOBEHbB:
HEpaBEHCTBA U MX CHCTEM Ha yueOHUK; 16-e u3nanue,
YUCJIOBOU TIPSIMOI nepepaboTanHoe, 8
kyacc/ Makapbrues
IO.H., Munaaiok H.I'.,
Hemkos K.W. u 1p.; Ne
967, ctp. 215
74, N300paxeHnue perieHus JMHEHHOTro bu6muoreka [JOK

HEPABEHCTBA U UX CUCTEM Ha
YHUCJIOBOM ITPSIMOM

https://m.edsoo.ru/7f42c9
e4



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

KonrponsHas pabora mo remam

75.. "HepaBencrBa. CuCTEMBI YpaBHCHH".
IIpome:KyTOUYHBIH MOJIYT010BOM
KOHTPOJIb
76 bubnuorexa [JOK
" Toustue QyHKIMH https://m.edsoo.ru/7f433c
12
77. OOnacTh onpeneIcHus] © MHOKECTBO brbmmorexa LIOK
. https://m.edso0.ru/7f433d
3HaYeHUH PYHKIUU
84
78. .
CrniocoOsl 3a1anust GyHKIUN
®I': Anrebpa: 8- kiacc:
0a30BbIN YPOBEHB:
yueOHuK; 16-¢ u3ganue,
79. nepepaboraHHoe, 8
Tpaduc dymicuitn kiacc/ MakapbiueB
I0.H., Mungiox H.T'.,
Hemxos K.1. u ap.; Ne
1079, ctp. 239
80. CgoiicTBa pyHKIIMH, UX OTOOpaKEHHE
Ha rpaduke
81. Urenue u noctpoeHue rpaduxkon 4 yeTBepTH
byHKIMI
82. Ilpumepsl rpadukoB HyHKITHIA,
OTPaKAIOIINX PeabHbIE MPOIIECCHI
83. ®yHKUMH, ONUCHIBAIOIINE NPSAMYIO U bubmuoteka [IOK

00paTHYIO MPOIMOPLUOHATEHEIE

https://m.edsoo.ru/7f434b



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

3aBHCUMOCTH, UX rpauKu

bc

84.

INumep6ona

®I': Anrebpa: 8- kiacc:
0a30BbIif yPOBEHbB:
yueOHuK; 16-e nu3nanue,
nepepaboraHHoe, 8
kiacc/ MakapbrueB
IO.H., Munmok H.I'.,
HemxoB K.H1. u ap.; Ne
194 ctp. 50

85.

I'umep6ona

86.

87.

88.

I'padux pynkumm y = x>

I'paduk ynkuuu y = x>

Oyakmuu Y =X2, ¥y = X3,y = VX, Yy = [x[;
rpaduyeckoe peleHre ypaBHeHUI 1
CUCTEM YpaBHEHUI

bubnuoreka [{OK
https://m.edsoo.ru/7f4343
e2

bubmuoreka [IOK
https://m.edsoo.ru/7f4345
72

bu6nmorexa LIOK
https://m.edsoo.ru/7f434d
38

89.

Oyukiun y =x2, Yy = X3,y = VX, y = [x|;
rpaduueckoe pereHre ypaBHeHU! 1
CUCTEM YpaBHEHUI

bubmmoteka IIOK
https://m.edsoo.ru/7f434e
b4

@I': Anrebpa: 8- knacc:
0a30BbIif ypOBEHbB:
yueOHUK; 16-e nu3nanue,

nepepaboTaHHoE, 8
kyacc/ Makapbrues
IO0.H., Mungrok H.I'.,



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4

Hemxos K.H1. u ap.; Ne

1148, ctp. 257
90 bubnunoreka LIOK
" CrerneHb ¢ LETbIM I10Ka3aTEIEM https://m.edsoo.ru/7f4354
a4
bub6nmoreka [IOK
https://m.edsoo.ru/7f4360
CrangapTHas 3a1mc cia. Pasme 38
TaHIAPTHAS 3AIIACH YUCIIA. MEPBI
Aap P ®I': Anrebpa: 8-if kiacc:
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Hucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayalbHblE  MPEACTABIECHUS O  MHOYKECTBE
11 JEUCTBUTENbHBIX YHUCEIN JJI1 CPABHEHUS, OKPYIJVICHHS] U BBIYUCICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMOI
[IpumensaTh moOHATHE  apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
19 HaxOJUTh KBaJIpaTHbIE KOPHM, HCIOJB3YySd TMPU HEOOXOIUMOCTH
' KaJbKYJISTOP, BBHIIOIHATH MpeoOpa3oBaHus BBIPAXKEHUN, COJEPKAIIUX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCED C IOMOUIbIO
' JECATUYHBIX Apo0el u cTeneHel uncna 10
2 AnrebpandyecKkue BoIpaKeHUS
[IpuMeHATh TOHSATHE CTENEHW C IEJbIM TOKa3aTelieM, BBIIOIHATh
2.1 npeoOpa3oBaHUs BBIPAKEHUH, COAEPKALIUX CTEMNEHH C IIeNIbIM
MOKa3areieM
BeimonHsATe  TOXAECTBEHHBIE  MPeoOpa3oBaHHS  pallMOHATBHBIX
2.2 BBIDQXKCHUII Ha OCHOBE NpaBWJ JEUCTBUI HaJ MHOTOWIEHaMH |
anredpandeckuMu 1po0sMu
2.3 PacknanpiBaTh KBagpaTHBINA TPEXUIECH HA MHOKHUTEIH
24 [IpuMensaTy mpeoOpa3oBaHUsT BHIPAKEHUN JUISI PEIICHUS DPAa3TUIHBIX
' 3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX ITPEAMETOB, U3 PEATbHON PAKTUKH
3 VYpaBHEHUs 1 HEpABEHCTBA
Pemate nuHEVHBIC, KBagpaTHBIE YpPAaBHEHHS W pallHOHAIbHBIC
3.1 YpaBHEHUSI, CBOASIIMECS K HUM, CUCTEMbI JIBYX YPaBHEHUU C IBYMs
nepeMeHHbIMHU
3.2 [IpoBomuTh mpocCTEWIINE WCCIEIOBAaHUS YPAaBHEHUH U  CHUCTEM

yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux




Mpe/ICTaBICHUI (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMaA
ypaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee)
[lepexonuTs OT cioBecHOM  (OpPMYIMpPOBKM  3adadyu K  e€

areOpandeckoid MOJENM C IOMOILBIO COCTABICHMS YpPaBHEHUS HIIU

33 CHUCTEMbl ypaBHEHHMH, HWHTEPIPETHUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBbIN pe3ybTaT
[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLIEHKH,
34 pelaTh JMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U UX CHUCTEMBI,
' naBaTh  rpaUYecKyl0 — WUIIOCTPAIMI0  MHOXECTBA  PEUICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIH
[lonnMaTh M UCHONB30BaTh (PYHKUMOHAIbHBIE IOHATUS M  S3BIK
41 (TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAUCHUE
' (GYHKIMM TIO0 3HAYCHHMIO apTyMEHTa, ONpPEIeNsTh CBOWCTBA (YHKIUHU
o e€ rpaduky
Crpouts rpaduku 37eMeHTapHbIX GYHKLIUN BUA:
42 y=k/x

, Y =X%, y = X3,y = [x|, onuChIBaTh CBOMCTBA YMCIOBON (DYHKIUHU IO €&
rpaduky



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 KBagpatueiii kopenb u3 uucna. llonste 00 uWppanoOHAILHOM YHCIIE.
' JlecATUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH M MX IPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYHUCICHUSAM. J[eficCTBUTENbHbIC
qucia
1.3 Crenens c 11e7IbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpathblil TpéxuiieH, pa3iokeHNe KBaApaTHOro TpEXWIEHa Ha MHOXKHUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi Apoou
2.3 CrnoxxeHue, BRIYMTAHUE, YMHOKEHHE, JICTICHUE allreOpandecKux apooei
2.4 PanmonanbHble BBIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyia KOpPHEH KBaJpaTHOIO ypaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINUXCA K TUHEUHBIM M KBaJPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'padnueckas nHTEpnpeTanysi ypaBHEHUN C ABYMSl IEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU
3.5 Pemienue TekcTOBBIX 33a4 aJlreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HON NTEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIIUA
4.1 [lonsitne ¢ynkuuu. OOMacTh ONpeNeNeHus W MHOXKECTBO 3HaYeHU



¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'padux Gpynkumu. UreHne cBOWCTB GYHKIUU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOLECCHI
@OyHKIUN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIC

a4 3aBUCUMOCTH, UX IpauKu

4.5 OyHkuu y =x2,y = X3

4.6 Gynkiumu y = [X, Y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
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, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HAaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IEJI0€ YHCJIO, MOAYJb YHCIa, 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,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, 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 UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI 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
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduk QyHKIMH, HYIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHSATHSMMU: [10CJIeI0BATENbHOCTb,
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 yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aadadyu,
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, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
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 paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIB30BaTh BEKTOPBI M KOOPAMHATHI MU 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,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO 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

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOISIIMA W3YYEHHBIM METOH IJii pPEelIeHUsS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCIECHUSA

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

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panuonanenple yucna. Apu@MmeTHdeckue Olepaluud ¢  PalUuOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTenpHble uuciaa. ApudMeTHUecKue onepauuud ¢ JAeHCTBUTEIbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
- pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

99 Crenenp ¢ nenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
- CBoiicTBa CTENEHU

2.3 MHorousnens!

24 Anrebpanyeckast 1poOb

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

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUN

39 Llenple u nApoOHO-panoOHaTbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemnrennie TEKCTOBBIX 3a1a4
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. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaThnas npsmas
6.2 JlekapTOBBI 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 mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

Maremartuka. Anrebpa: 8-i kinacc: 6a30BbIi yPOBEHb: YUeOHUK; 16-¢ n3manue,
nepepadotanHoe, 8 kinacc/ MaxkapsiueB FO.H., Munmtok H.I'., HemkoB K.U. u
np.; nox penakuueit TensikoBckoro C.A., AKIIMOHEPHOE 00I1IECTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

JlyknueBa E.}O. OcoOeHHOCTH OOydeHHs] MaTeMaTHKE B KOHTEKCTE COJCpKAHUS
®I'OC: yuebHo-meToanueckoe nocodue — CII6.: CI16 AIIIIO, 2013.

Anrebpa. COOpHHMK MPUMEPHBIX pabouux mporpamm. 7-9 kmaccel: y4yeb. mocobue
st o01ieoOpazoBar. opranuzamnuii / coct. T. A. BypmucrtpoBa. 6-¢ u3g. - M.:
[Ipocsemenne, 2020.

Marematuka. Anredpa: 8-if kiacc: 0a30BbIi ypOBEHb: YUeOHUK; 16-€ n3nanue,
nepepadoTanHoe, 8 kinacc/ MakapsiueB FO.H., Munmatox H.I'., Hemxos K.U. u ap.;
nox peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o0miecTBo «M3aaTenbeTBo

«IIpocBemenue»
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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
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC 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» mjii OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET M3YUEHUS Kypca, B3aUMOACHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yHHUBEPCAJIBHOIO MareMarthdeckoro si3bika. ComepkatenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT 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 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

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 DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Yuciia ¥ BIYMCICHUS

PanronanbpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JECHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MTPSAMOM.

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

Pa3mepbl 0OOBEKTOB OKpPYXKAIOIIET0 MHpA, UIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJIeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

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 Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHuE ¢ ABYyMs NEpEMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
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 JIMHENMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MAPAOOJIBI.

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 (popMyioif 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 IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN 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» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro 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) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
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) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
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 (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOASIIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

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

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

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTH HH(OpPMAIMH, HAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHMOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

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

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

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, J1aBaTh MOSCHEHUS IO
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 JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOKO YAacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]IbI,
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 HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pEeIIeHUs MaTEeMaTHYECKOM 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 ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydeHus B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICIYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUSA

CpaBHUBATH U YIIOPSAJOUYMBATH PAIUOHAIIBHBIC U UPPAlMOHATBHBIE YHCIIA.

Breimonuate apudmeTHdyeckre JEHWCTBUS C  pallMOHAJBHBIMU 4YHCJIaAMH,
coyeTas YCTHbIE M TMHUCbMEHHBIE TNPUEMBI, BBINOJHITHL BBIYHCICHUSA C
HMppalMOHAIBbHBIMH YU CJIaMH.

Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTelssMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyraarh JI€UCTBUTEIbHBIC YHUCJA, BBINOJHATH IPUKUIKY pe3yJibTaTa
BBIUHCJICHUH, OIICHKY YMCJIOBBIX BHIPAKCHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiath NuHEHBIE W KBaJpaTHbIC YpPaBHEHMS, YpaBHEHHUsS, CBOJSIIHMECS K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATLHBIEC YPABHEHUS.

Pemate cuctembl JABYX JIMHEHHBIX YPAaBHEHHH C ABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

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

[IpoBOIUTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM M CUCTEM YpPaBHEHHI, B
TOM YHCJIE ¢ IPUMEHEHUEM TpapUUIECKUX MpeACTaBIeHUM (yCTaHABIMBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMa ypaBHEHUN PEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paXKaTh
pellICHUE HEPABEHCTB Ha YHUCJIOBOW MPSIMOM, 3aMMCHIBATh PEHICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3IWYHbBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM HW3y4eHHBIX BHJOB. IloKa3pBaThb CXEMaTHUYCCKH

pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImit 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,
OTMHCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.



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

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOTrPECCHU 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 YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 Uucna u Berunciienus. JleicTBUTENbHEBIC 9 bubnuoreka [{OK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubnmorexa LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bubmmoreka IIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus bubmmnoreka HOK
7 - 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
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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 KJIACC
KosmmyecrBo yacos IInanupyemsblii  DJIeKTPOHHBbIE HH(POBBIE
Ne n/mm Tema Ypoka KOHTpOJILHLIe nepnon/ OﬁpaSOBaTeJILHbIe
Beero paﬁoTbl dakTHUeCKan PECYpPChI
Aara
PanyonaneHbIe YKCIIa, UPPALUOHATIBHBIE
1. YHClla, KOHEUHbIE U OECKOHEUHbIE 1 1 yeTBepTH
JECSITUUHBIE TpOOU
MHokecTBO NEeHCTBUTEIHLHBIX YHCEI;
2. IEWCTBUTEILHBIE YHCIIAa KAK OECKOHEYHBIE 1
JECSITUUHBIE TpOOU
B3auMHO 0IHO3HAYHOE COOTBETCTBUE
3. MEXly MHOXKECTBOM J€MCTBUTEIBHBIX 1
YHUCEI U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM
®I': Maremaruxa.
Anrebpa: 9-if knacc:
0a30Bbli YPOBEHB:!
yue6Huk/M34 10.H.
CpaBHeHuE 1eHCTBUTENBHBIX YHCE, Makapsrues, H.I'.
4. apudMeTHIECKHEe IEHCTBHS C 1 Mungtok, K.M. Hemikos,

HGﬁCTBHTGJ’ILHBIMI/I qucJjiaMu

C.b. CyBopoBa; oj pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.

ctp. 13, Ne31




[IpubamxEHHOE 3HaUEHNE BEIUYNHBI,

> TOYHOCTb MPUOIINKEHUS
6. Oxpyrienue uucen
7. OkpyrieHue ynce
@®I': Maremaruka.
Anrebpa: 9-if knacc:
0a30BbIi YPOBEHB:!
yuebuux/M34 10 .H.
[IprKKIKa ¥ OLIEHKA PE3YIIbTaTOB Maxaperies, H.I.
8. N Munmrok, K.M. Hemkos,
BRAHCICHIH C.b. CyBopoBa; nop pen.
C.A. TenskoBckoro. — 15-¢
u31I., mepepad. — Mockaa:
[Ipocsemienue, 2023.
ctp.16, Ne43
9 [Tpukuaka v OreHKa pe3yabTaToOB
BbIYMCIICHU. BBOAHBIH KOHTPOJIb
1. I'paduxn pynkmii: y =kx, y =kx +b,

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

11.

I'paduku ynkumit: y =kx, y =kx +b,
y=K/X, y=x3, y=vX, y=[X|

®I': Maremaruka.
Anrebpa: 9-i1 knacc:
0a30BbIi YPOBEHD:
yuebHux/M34 10 .H.
Makapsrues, H.I'.
Mungrok, K.1. Hemkos,
C.b. CyBopoBa; nop pe.
C.A. TenskoBckoro. — 15-¢
u31., mepepad. — Mockaa:
[Ipoceemenue, 2023.




ctp.42, Nel15

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

12 y=Kk/x, y=x3, y=vx, y=|X|
13, I'padpuku pynkmmit: y = kx, y =kx + b,
y=Kk/x, y=x3, y=vX, y=|X|
14, I'paduxn ynknomii: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|X|
OI': Maremartuka.
Anrebpa: 9-i1 kiacc:
0a30BbIi yPOBEHB:!
yaebunk/M34 10 .H.
. Maxapsrues, H.I'.
15. Fl_)i/(bHKIi d;yHIiuHH: y= kx, y =kx + b, Muniox, K. 1. Hemkos,
y=kix, y=¢, y=vx, y=Ix| C.B. CyBopoga; o pej.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockaa:
IIpoceenienue, 2023.
ctp.41. Nel12
16. KBanpatnunas Qynkuus, e€ rpapuk u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
17 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edso0.ru/7f439842
bubmuorexa [JOK
https://m.edsoo.ru/7f4399b4
Kpapatianas GyHKis, ¢ rpaduk i ®I': Maremaruka. Anrebpa:
18. ’ 9-i1 xacc: 6a30BBIH

CBOMCTBA

ypoBeHb: yueOHnk/M34
10.H. Makapsrues, H.I'.
Mungrok, K.1. Hemxkos,



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

C.b. CyBopoBa; noj pef.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockaa:
[Ipocsemenue, 2023.
cTp.48, Nel120

1. [TapaOousa, KOOpAMHATHI BEPUIMHBI bubmumoreka [IOK
apaboJIbl, 0Ch CHMMETPHH 11apaboJIbl https://m.edsoo.ru/7f439eb4
20. [TapaGoia, KOOpAMHATHI BEPLUIMHBI bubnnorexa [HOK
napaboJibl, 0Cb CHMMETPHUH apadoIbl https://m.edsoo.ru/7f43a03a
9. [TapaGoma, KOOpAUHATHI BEPITUHBI bubnnoreka [JOK
1apaboJIbl, 0Cb CHMMETPHH 11apaboJIbl https://m.edsoo.ru/7f43alac
bu6mmoreka [IOK
https://m.edsoo.ru/7f43a31e
OI': Maremaruka.
Aunrebpa: 9-i knacc:
0a30BbIi YPOBEHB:!
[Tapa6oJia, KOOPAUHATHI BEPLINHEI yueoui/M34 10.H.
22 napa60JH)1’ 0Ch CHMMETPHH T1apaboJIbl Maaperies, H.I
’ Munmrok, K.1. Hemkos,
C.b. CyBopoBa; oj pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
ctp.60, Nel156
03, [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnorexka [JOK
napaboJIbl, 0Cb CHMMETPHH apadoIbl https://m.edso0.ru/7f43a526
24, [Tapabomna, KOOpAUHATHI BEPITHHBI
napaboITbl, 0Ch CHMMETPHH MapadoIbl
25. KonTtponbHas padora no teme "®@ynkuun" 2 yeTBepTH bubnuorexa [IOK



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

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

JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

26 YpaBHEHUIA, CBOASALIMXCS K JIMHEWHBIM https://m.edso0.ru/7f43bf66
7 JIuneitnoe ypaBHenue. Pemenue
YPaBHEHHUH, CBOAAIIUXCA K JIMHEHHBIM
bubmuoreka [JOK
https://m.edso0.ru/7f43c542
@OI': Maremaruka.
Aunrebpa: 9-i knacc:
0a30Bbli yPOBEHB:!
KBanparnoe ypaBHeHue. Peienue yueoui/M34 10.H.
28. N Makapsiues, H.I'.
YpaBHEHUM, CBOAAIIUXCS K KBaJPaTHBIM Mutiiok, K. Hemkos,
C.b. CyBopoBa; oj pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
cTp.78, Ne224
2. KBanpaTtHoe ypaBHeHue. Pemenue bubnnoreka [JOK
yYpaBHEHUIA, CBOASIIMXCS K KBaJIPATHBIM https://m.edso0.ru/7f43c542
30. bukBagpaTHble ypaBHEHUs Bubmorexa IOK
https://m.edsoo.ru/7f43c3d0
31. bukBanpartHbie ypaBHEHUS Bubamorexa [OK
https://m.edsoo.ru/7f43c3d0
@I': Maremaruxka.
IIpumeps! perieHns ypaBHEHUN TPETben 1 Anrebpa: 9-it knacc:
32. YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM Ha 0a30BbIil YPOBEHbD:

MHOXUTCIIN

yuebnux/M34 10 .H.
Makapsrues, H.I'.



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

[Ipumepsl perienrs ypaBHEHUNM TPEThEel 1

Munmgrok, K.1. Hemkos,
C.b. CyBopoga; o pe.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockga:
[Ipocsemenue, 2023.
cTp.78, No228

33. 4eTBEPTOU CTETNIEHEN Pa3JIOKEHUEM Ha
MHOHUTEIH
a4, Pemenne npoOHO-paiOHATBHBIX bubnnorexa [HOK
ypaBHEHUIA https://m.edso0.ru/7f43c9b6
35, Pemenne 1poOHO-panimOHaIbLHBIX bu6mmoreka [IOK
ypaBHEHUIA https://m.edso0.ru/7f43c9b6
OI': Maremaruka.
Aunrebpa: 9-i knacc:
0a30BbIi YPOBEHD:
yuebHux/M34 10 .H.
Pemenne TEKCTOBBIX 3a1a4 Maxapsries, H.I'
36. Munmrok, K.W. Hemxkos,
anreOpanvdecKuM MeTO0M
C.b. CyBopoBa; oj pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
cTp.86, Ne250
37 Pemenye TeKCTOBBIX 3a0a4
anreOpanvdecKuM METOI0M
38, Pemenye TeKCTOBBIX 3a0a4
anreOpanvdecKuM METO0M
39. KontponbHast pabora o teme



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

"VpaBHEeHUsI ¢ OIHOM TepeMeHHON"

40. YucnoBble HEPABEHCTBA U UX CBOMCTBA
41. YucnoBble HEPAaBEHCTBA U UX CBOMCTBA bubamorexa LIOK
https://m.edsoo.ru/7f43ad5a
bubmuorexa [JOK
https://m.edsoo.ru/7f43af08
@I': Maremaruxa.
Aunrebpa: 9-i knacc:
0a30Bbli yPOBEHB:!
JluHeiiHble HEPABEHCTBA C OJJHOU yueoui/M34 10.H.
42. N Makapsiues, H.I'.
IIEPEMEHHO U UX pElICHNE Mutiok, K.1. Herxos,
C.b. CyBopoBa; nop pe.
C.A. TenskoBckoro. — 15-e
u3., nepepad. — Mockaa:
[Ipocsemienue, 2023.
cTp.202, Ne796
43, JluHeiiHble HEpaBEHCTBA C OJHOU bubnnoreka [JOK
NIePEeMEHHOM U MX pelleHne https://m.edsoo0.ru/7f43af08
m JInHeliHbIC HEPABEHCTBA C OJJHON bubnuoreka [IOK
NepeMEHHOH 1 MX pelleHne https://m.edsoo.ru/7f43af08
45. CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN
NIEPEMEHHO U UX pElICHNE
@I': Maremaruxka.
Anrebpa: 9-i knacc:
46. CucreMbl TUHEUHBIX HEPABEHCTB C OJHOMN 0a30BbIil YPOBEHB:

MIEPEMEHHOM U UX PEIICHHE

yueOHuk/M34 10.H.
Makapsrues, H.I'.
Mungrok, K.1. Hemkos,



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

CucreMbl TUHENHBIX HEPABEHCTB C OHON

C.b. CyBopoBa; noj pe.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockga:
[Ipocsemenue, 2023.
ctp.203, Ne803

4 NIEPEMEHHOH U UX pelIeHHe
bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4
®I': Maremaruxa.
Anrebpa: 9-i1 kiacc:
0a30Bbli yPOBEHB:!
VYpaBHEHME € ABYMs IEPEMEHHBIMU U €T0 yueoui/M34 10.H.
48. Makapsiues, H.I'.
rpadux Mungrok, K.M. Hemkos,
C.b. CyBopoBa; oj pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
[Ipocsemienue, 2023.
ctp.115, Ne362
49, YpaBHEHHE C IBYMs [IEPEMEHHBIMU U €TI0 3 uerBepTh bubnnoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
50. Cucrema 1ByX JIMHEHHBIX YPaBHEHHH €
JBYyMsI IEPEMEHHBIMU U €€ pEIICHNE
51 Cucrema 1ByX JIMHEMHBIX YPAaBHEHHI C
JBYyMsI IEpEMEHHBIMU U €€ pellleHne
. . @I': Maremaruka.
5. Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢ AnreBpa: 9-ii Knace:

JIBYyMsI IIEPEMEHHBIMU U €€ peleHne

0a30BbIi YPOBEHbD:



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

Cucrema 1ByX JIMHEHHBIX YPaBHEHHH €

yuebnux/M34 10 .H.
Makapsrues, H.I'.
Munmok, K.M. Hemxkos,
C.b. CyBopoga; o peq.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
cTp.122, Ne398

%% JBYMs [IEPEMEHHBIMU U €€ pEILICHUE
Pemenne cucrem IByX ypaBHEHHH, OJHO
54. M3 KOTOPBIX JIHHe;Hze }z’lpﬂpyroe — " bubamorexa LIOK
N ’ https://m.edsoo.ru/7f43d23a
BTOPOH CTENEHU
Pemenne cucrem IByX ypaBHEHHH, OJHO
55. A3 KOTOPBIX JII/IHeIf'IIHZe };pﬂpyroe — " bubamorexa IOK
N ’ https://m.edsoo.ru/7f43d55a
BTOPOMU CTEIICHH
@dI': Maremaruka.
Anrebpa: 9-if kiacc:
0a30BbIi YPOBEHbD:
yue6Huk/M34 10.H.
Pemenne cucreM 1ByX ypaBHEHHH, OHO Makapsrues, H.I'.
56. 13 KOTOPBIX JIMHENHOE, a APYyroe — Munarok, K.M. Hemkos,
BTOPOU CTENEHU C.b. CyBopoBa; nop pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
[Ipocsemenue, 2023.
ctp.123, Ne401
57 Pemenue cucrem 1ByX ypaBHEHHI, OTHO

N3 KOTOPBIX HHHCﬁHOe, a Ipyroc —



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

BTOPOM CTEIEHU

['padmyeckas HHTEpIIPETALIUS CUCTEMBI

> ypaBHEHUH C ABYMS IEPEMEHHBIMU
50, Pemennie TekcTOBBIX 3a7a4
anredpandeckum crnocodom
@OI': Maremaruka.
Anrebpa: 9-if knacc:
0a30BbIi YPOBEHbD:
yuebuux/M34 10 .H.
PelieHne TEKCTOBLIX 3a1a4 Maraperies, H.I.
60. Munmrok, K.M. Hemkos,
anredpandeckum crnocodom
C.b. CyBopoBa; nop pen.
C.A. TenskoBckoro. — 15-e
u31I., mepepad. — Mockaa:
[Ipocsemienue, 2023.
cTp.128, Ne433
KonrtponsHas padorta no teme "Cucremsl
61. ypaBHeHuii". [IpoMeskyTOYHBI
M0JIYTO10BOH KOHTPOJIb
62. KBagpaTHbie HEPABEHCTBA U UX PELIECHUE Bubmiorexa LIOK
https://m.edsoo.ru/7f43b098
63. KBagparHble HEpaBEHCTBA U UX PEIICHHE Brbmiorexa LIOK
https://m.edsoo.ru/7f43b21e
bu6mmorexa [IOK
https://m.edsoo.ru/7f43b5a2
®I': Maremaruka.
64. KBaapaTHbIe HEPABEHCTBA U UX PELIEHUE

Anrebpa: 9-i knacc:
0a30BbIi yPOBEHB:!
yuebnux/M34 10 .H.



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

Makapsrues, H.I'.
Munmok, K.M. Hemxkos,
C.b. CyBopoga; o pe.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockga:
IIpocsenienue, 2023.
ctp.204, Ne806

65. KBaapaTHble HEPABEHCTBA U UX PELIECHUE
66. KBagparHble HepaBEHCTBA U UX PEILICHUE
['padpuueckas mHTEpHpETALINS HEPABEHCTB
67. I/IIEJI/Iq():TeM HepaBeHch)Br:: ILB;M;I ’ bubamorexa LIOK
https://m.edso0.ru/7f43b098
epEMEHHBIMU
OI': Maremaruka.
Aunrebpa: 9-i knacc:
0a30BbIi YPOBEHbD:
yueOHuk/M34 10.H.
I'paduueckas MHTEpIIpeTaIMsl HEPABEHCTB Makapsrues, H.I'.
68. Y CHUCTEM HEPABEHCTB C JBYMs Munrok, K.M. Henikos,
nepeMEHHBIMHU C.b. CyBopoBa; oj pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
ctp.207, Ne829
5. KoHnTtponbhas pabota mo teme
"HepaBeHncrBa'.
70. [TonsiTHE YNCIOBOI MOCIEI0BATENBHOCTH Bubmorexa IOK
https://m.edso0.ru/7f43e6c6
1. 3agaHue Mociaeq0BaTEIbHOCTH bu6mmoreka [JOK

peKyppeHTHOH Gopmyoii u popmysoi N-

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



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

T'0 4jI€Ha

ApudmeTrnueckast U reoMeTpUYecKas

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ed7e
@I': MaTemarTuka.
Anrebpa: 9-if kiacc:

0a30BbIi YPOBEHB:!
yueOonnk/M34 10.H.

72. Makapsrues, H.I'.
fporpeceni Munmrok, K.M. Hemkos,
C.b. CyBopoBa; nop pen.
C.A. TenskoBckoro. — 15-e
u31I., mepepad. — Mockaa:
[Ipocsemienue, 2023.
ctp.164, Ne569
73, Apudmerrdeckas ¥ reoMeTpUICCKas bubnnoreka [JOK
HpOrpeccuu https://m.edsoo.ru/7f43f3b4
®opMyIibl N-T0 4ieHa apupMETUYECKON U
74. reolideZqueCKoﬁ nporpicfl)/lﬁ CYMMBI bubmorexa IOK
’ https://m.edsoo.ru/7f43f58a
MEPBBIX N YJIEHOB
®opmyiibl N-TO wieHa apuPMETHIECKON 1
75. reofaeipnqecxoﬁ nporpgcc(:il)/lﬁ CYMMBI Brbmiorexa LIOK
’ https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJIEHOB
bu6mmoreka [IOK
https://m.edso0.ru/7f43f0c6
®opMmyJibl N-T0 YieHa apupMETHIECKON 1 @I': Maremaruxka.
76. F€OMETPUUYECKON MTPOTPECCUM, CYMMBI Anrebpa: 9-i knacc:

IEPBBIX N YJICHOB

0a30BbIi yPOBEHB:!
yuebnux/M34 10 .H.
Makapsrues, H.I'.



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

®dopmyIibl N-T0 YieHa apuhMETUIECKON 1

Munmgrok, K.1. Hemkos,
C.b. CyBopoga; o pe.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockga:
[Ipocsemenue, 2023.
ctp.172, 3601

77. T€OMETPUYECKON TPOrPeCcCUii, CyMMBI bubmmorexa LIOK
’ https://m.edsoo.ru/7f43f72e
MEPBBIX N YJIEHOB
®opmyibl N-TO wieHa apuPMETHIECKON 1
78. reofaeipnqecxoﬁ nporpgcf;lﬁ, CYMMBI bubmmorexa LOK
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJIEHOB
N3o6pakenune 4ieHOB apu(pMEeTHIECKON 1
79. r€OMETPUYECKON ITPOTrPECCUi TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH
@dI': Maremaruka.
Anrebpa: 9-if knacc:
0a30BbIi YPOBEHD:
yue6Huk/M34 10.H.
M3obpaxenue uieHoB apuMeTUIECKON U Makapsrues, H.I'.
80. reOMETPUYECKON MPOrpeccrii TOUKaMu Ha Mungtok, K.M. Hemkos,
KOOPJAMHATHOM MJIOCKOCTH C.b. CyBopoBa; nop pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
ctp.187, 679
81. JInHEeNHBIN U SKCIIOHEHIIUAJIBHBIA POCT
82. CrnosxHble MPOLIEHTHI 4 49eTBepTh bubmmorexa LIOK

https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6
®I': Marematuka.

Aunrebpa: 9-i1 knacc:
0a30BbIil YPOBEHb:
yuebnnx/M34 10 .H.

83. Cro’xHbI€ NTPOLIEHTHI Makapsrues, H.I'.
Munmgrok, K.W. Hemkos,
C.b. CyBopoBa; oj pe.
C.A. TensikoBckoro. — 15-¢
u31., nepepad. — Mockaa:
[Ipocsemenue, 2023.
ctp.189. Ne686
84, KonTpomapHas padora o Teme "HucinoBbie bubnuorexa [JOK
ocJie10BaTeibHOCTH" https://m.edsoo.ru/7f4404f8
[ToBTOpenue, o6obIIEHNE 1
85. CHCTEeMAaTU3alus 3HaHUH. 3aIuch,
CpaBHEHHE, JICUCTBHS C JCHCTBUTEIHLHBIMU
YHUCJIAMH, YACIIOBAS MIPsiMast
[ToBTOpenue, 06001IeHUE U
86. cucreMarusanus 3HaHui. [IponeHTsl,
OTHOINICHHUS, TTPOTTOPITUN
[ToBTOpenwue, 06001IeHUE U
87. cucremarusainus 3HaHui. OKpyTieHue,
npuOIKeHne, OlleHKa
[ToBTOpenwue, 0600IIEHNE 1 bubnuorexa [JOK
88. cucTemarusanus 3HaHui. Permenne https://m.edsoo.ru/7f443b12

TEKCTOBBIX 3a71a4 apU(PMETUUCCKIM
CcrocoooM

®dI': Maremartuka.
Anrebpa: 9-if knacc:



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

89.

90.

91.

92.

IToBTOpEHME, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3371a4 apHUPMETHICCKUM
crocobom

IToBTOpEHME, 0000IICHUE 1
cucTemMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apHUPMETHICCKUM
crocooom

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
[TpeoOpa3oBanue aaredpandecKux
BI)Ipa)KCHI/H\/JI, AOIYCTUMBIC 3HAYCHUA

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTH3aIlus 3HaHUH.
[IpeoOpazoBanue anredbpanyecKux
BBIpa)KeHI/II\/’I, AOIIYCTUMBIC 3HAYCHUA

0a30BbIil yPOBEHB:!
yueOonnk/M34 10.H.
Makapsrues, H.I'.
Munmok, K.M. Hemxkos,
C.b. CyBopoga; noa pe.
C.A. TenskoBckoro. — 15-e
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
ctp.189, Ne685

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

bu6nmoreka [JOK
https://m.edsoo.ru/7f4441ca

bu6nmoreka [JOK
https://m.edsoo.ru/7f444364
®I': MaremaTtuka.
Anrebpa: 9-if knacc:

0a30BbIil YPOBEHbD:
yueOHuk/M34 10.H.
Makapsrues, H.I'.
Munmok, K.M. Hemxkos,



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3allus 3HAHUH.

C.b. CyBopoBa; noj pe.
C.A. TenskoBckoro. — 15-¢
u31., nepepad. — Mockga:
[Ipocsemenue, 2023.
ctp.192, Ne709

bu6mmoreka [IOK

% [Tpeobpa3zoBanue aaredpandecKux https://m.edsoo.ru/7f4446f2
BBIPXCHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpeHue, 0600IICHNE 1
94, CHUCTEMAaTH3aLMs 3HAHUH. bu6mmoreka [IOK
[Tpeobpa3zoBanue aaredpandecKux https://m.edsoo.ru/7f444a94
BBIPXCHH, JOMYCTUMbIE 3HAYECHUS
[ToBTOpeHnue, 0600IMICHNE 1
95. cucreMarusanus 3HaHU. OyHKIUK: bubnnorexa [HOK
HIOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edsoo0.ru/7f444c56
byHKIHI
bu6mmorexa [IOK
https://m.edsoo.ru/7f444f44
®I': Maremaruka.
Anrebpa: 9-if kiacc:
[ToBTOpeHue, 06001IeHUE U 0a30BbBIi YPOBEHD:
%6. cucreMarusanus 3HaHu. OyHKIUK: yuebHux/M34 10 .H.

MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX
byHKIUI

Makapsrues, H.I'.
Mungrok, K.1. Hemkos,
C.b. CyBopoBa; op pe.
C.A. TensxkoBckoro. — 15-¢
u31., mepepad. — Mockaa:
[Ipoceemenue, 2023.



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

cTp.206, Ne820

[ToBTOpEeHHE, 0600IICHUE 1

97, cucreMarusanus 3HaHu. OyHKIUK: 1 bubmumoreka [IOK
MIOCTPOCHHE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpEeHHE, 0600IICHUE 1

s8. cucremaTusanus 3Hanuil. OyHkuuu: 1 bu6mmoreka [IOK
HOCTPOCHKE, CBOMCTBA N3YUEHHBIX https://m.edso0.ru/7f4452e6
byHKIMA
IToBTOpEHME, 0000IICHUE 1

99. CI/ICTeNlloaTI/ISa,I_II/I}I SP?;HHP'I. I'padpuaeckoe 1 bubmmorexa LIOK

. https://m.edsoo.ru/7f445516
peleHne ypaBHEHUH U UX CUCTEM
OI': Maremartuka.
Aunrebpa: 9-i knacc:
0a30BbIi YPOBEHbD:
yueOHuk/M34 10.H.
[ToBTOpenue, o6o0IIeHNE U Makapsrues, H.I'.

100. cucreMartuzaius 3Hanui. ['paduaeckoe 1 Mungrok, K.M. Hemkos,

pelIeHrne ypaBHEHUH U UX CUCTEM C.b. CyBopoBa; noj pexn.
C.A. TensikoBckoro. — 15-¢
u31., nepepad. — Mockaa:
IIpocsenienue, 2023.
cTp.199, Ne769

101. Utorosas pabota. UTorosslii rogosoi 1
KOHTPOJIb

102. O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

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
' yucia
BoinonusaTte apudmeTrueckue IEHCTBUS C pallMOHATbHBIMU YHCIIAMHU,
1.2 couderas yCTHbIE M IMCBMEHHBIEC IPHUEMBI, BBIIOJHATh BBIYUCIICHUS C
HAPPALMOHAIIBHBIMU YU CIIAMU
13 HaxonuTe 3HaueHusi cTeneHeld ¢ LENbIMU IOKAa3aTelIsIMU U KOPHEW,
' BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyrisTh A€WCTBUTENbHbBIE YHCIIA, BBIOIHATH IPUKUIKY pe3yJbTaTa
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemate  nuHeElHBIE W KBaJApaTHbBIE  YPAaBHEHUs, YPaBHEHUS,
' CBOJISIIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIEe YPABHEHUS
Pemate cucteMsl IByX JIMHEWHBIX YPABHEHUN C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIIACTCS
JINHENHBIM
Pemate TekcTOBBIE 337a4yM anreOpandeckuM CIOCOOOM C MOMOIIBIO
2.3 COCTAaBJICHUSI yYPaBHEHHUS WJIA CHUCTEMBI JBYX YPAaBHEHUH C JBYMs
IIEpEMEHHBIMU
[IpoBoauTh mpoCTEHIIME MCCIEIOBAaHUA YPAaBHEHUHM 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 HpHMOfI, 3aIMUMCbIBaTh PCUICHUEC 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
¢bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA

3.2

[Ioka3piBaTh CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIMHATHON
TUIOCKOCTH TpadukoB GyHKUWK 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 KBagpaTuuHyro (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
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 3agaHus

4.2

BbINOMHATE BBIYMCIEHUS C MCIONb30BaHHEM (GOpMysl N-TO YieHa
apu(MeTHyecKol U reoMeTpUUYecKOil MpPOrpeccuii, CyMMbI MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 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 BBIYKCICHUS
11 PamonaneHble yMcia, MppalMOHANbHBIE 4YHCIIA, KOHEYHbIE MU OECKOHEUHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIa KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOH. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JIEMCTBUTEIIbHBIX YHACE U KOOPAUHATHOU NpsMO. CpaBHEHHUE AEHCTBUTENbHBIX
yucell
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU 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 VYpaBHEeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHWU TpETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHH C IByMs IIEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' 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 TIEPEMEHHOM
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM




2.15

KBanpaTHble HEpaBEeHCTBA

I'padmueckas uwHTEpmpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS

2.16
HIEpPEMEHHBIMU

3 DOyHKIMH

31 KBagpatnunas ¢ynkous, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
' 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 = X3 1 ux CBOHCTBa

3.4 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 YucnoBele N0CIEI0BATEIBHOCTH

a1 OnpezneneHue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTeIbHOCTEH. 3a1aHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (popMyIioii U hopMyIIoi N-TO wieHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeETHUECKOH
' HPOTPECCUH, CyMMBI IIEPBBIX N UICHOB

43 I'eomerprueckas mnporpeccuss. Popmynasl N-r0  WIEHa T'€OMETPUYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX N UIECHOB

44 N300pakeHre 4wieHOB apu(METHUECKOW U TIeOMEeTPUYECKOil mporpeccui
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Cro’xHbI€ POLIEHTHI




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, TPUMEHATh WX MPU PELICHUU
3aJa4; YMEHHE HCIOIB30BaTh TPaQUUECKOe MPEICTaBICHUE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HAaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IEJI0€ YHCJIO, MOAYJb YHCIa, 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,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, 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 UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI 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
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduk QyHKIMH, HYIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHSATHSMMU: [10CJIeI0BATENbHOCTb,
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 yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJICHUA JUYHBIMA U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aadadyu,
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, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
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 (UTYpP, PABEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIB30BaTh BEKTOPBI M KOOPAMHATHI MU 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,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO 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

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 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 MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCIECHUSA

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

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panuonanenple yucna. Apu@MmeTHdeckue Olepaluud ¢  PalUuOHAIbHBIMU
- YyHClIaMu

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

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
- pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

99 Crenenp ¢ nenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
- CBoiicTBa CTENEHU

2.3 MHorousnens!

24 Anrebpanyeckast 1poOb

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

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUN

39 Llenple u nApoOHO-panoOHaTbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemnrennie TEKCTOBBIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
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