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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIEro oOpa3oBaHHsS: OHA
oOecrieunBaeT HU3YYCHUC APYTUX JUCHUIIIMH KaK €CTCCTBCHHO-HAYYHOI'O, TaAK U TYMaHHUTApHOI'O
LUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJOJKEHHs] 00pa3oBaHUS M JUIsl MOBCEAHEBHOMU
*u3HU. Pa3Butue y oOydaromuxcsi Hay4HbBIX MPEJICTaBICHUA O MPOUCXOXKIACHUHM U CYLIHOCTHU
anreOpandeckux aOCTpakiuii, crnocobe OTpakeHHs MaTeMaTHYeCKONW HayKoil SBIEHUH U
IpOIIECCOB B TpUpOAE U OOIIecTBE, POJIM MAaTeMaTHUYECKOTO MOJAEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHMIO HAYyYHOI'O MHPOBO33PEHHUS U KAYeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aalTaliyd B COBpEeMEHHOM IuppoBoM obuiectBe. M3yuenue
anreOpbl o0ecreunBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIUJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBAaTH CBOU
JeUCTBUSI, BBIBOJBI, (popMynmnpoBaTh yTBepxacHUs. OCBOCHHE Kypca aiareOpsl 00ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXACHHS, 00OOIICHHEe M KOHKPETH3AIUI0, a0CTparupoOBaHUE U AHAJIOTHIO.
OOyuenune anreOpe mMpeArnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENLHON NEATEeIhHOCTH
o0y4aroImuxcsi, IO3TOMY CAaMOCTOATEIbHOE pEIIeHHEe 3aJady oO0ydYarolMMHCS  SBIISETCS
peanzanuen AesITeNbHOCTHOTO MPUHIIUIIA O0yUYeHUSI.

B cTpykType mporpaMMbl yueOHOTO Kypca «Anredpa» yriayO0nEHHOTO U3YYeHHsS] OCHOBHOE
MECTO 3aHUMAIOT  COJECPKATEIbHO-METOANYeCKHe JIMHUU: «Uucia ©  BBEIYHUCICHUS,
«AnreOpanyeckue BbIpaXeHUs», «YpaBHEHUs] U HepaBeHCTBa», «DyHkuuny. Kaxnas uz atux
COJIepKaTeIbHO-METOJUUECKHX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3yueHUus Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUAMH. B Xo/1e u3ydeHus Kypca 00y4yaronumMcst IPUXO0UTCS
JIOTUYCCKU PpaCCyKOaTb, UCIOJb30BATH TGOpGTHKO-MHO)KCCTBCHHI:Iﬁ SI3BIK. B CBA3M ¢ 3TUM B
nporpaMMy yuyeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
MpEJICTaBJICHHBIE BO BCEX OCHOBHBIX paslielaXx MaTeMaTH4ecKoro oO0pa3oBaHus U
CIOCOOCTBYIOIME OBNAJACHUIO OOYYArOIIMMHCS OCHOB YHHBEPCAJIHHOIO MAaTEMaTHUECKOTO
si3pika. CopepKaTelbHOW U CTPYKTYPHOW OCOOEHHOCTBIO yU4eOHOTO Kypca «Anredpay sBIsSeTCS
€ro MHTErPUPOBAHHBIN XapaKTeEP.

Copepxanune nuHUU «Yucia W BBUKCICHHS» CIYXXKUT OCHOBOM [UIsl JajbHEHIIero
U3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
q)OpMI/IpOBaHI/IIO YMCHUSA MOJB30BATHCA aJITOPUTMAMHU, a TAKIKC HpI/IO6p€TeHI/IIO MPaKTUYCCKUX
HaBBIKOB, H@O6XOI[I/IMI)IX JJIA HOBCG,ZIHeBHOI\/’I )kn3HHU. Pa3sBuTHe IOHATHS O 4YUCIIE Ha YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHUCIIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YMCIOBOM
JIMHUAW OTHECEHO K cpellHeMY 00IeMy 00pa30BaHUIo.

Conepkanre JBYX alreOpamvecKux JIMHHN — «AJnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHocoOCTByeT  (GOPMHUPOBAHHIO y  OOyYarommxcs
MaTEeMaTHYECKOTro anmnapara, HEOOXOAMMOTO sl pEelIeHUs 3a7ad MaTEeMaTHKH, CMEXKHBIX
IPEIMETOB U OKpYIKaromie peamsHocTH. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus yUeOHBIH
MaTepuajg TpyHNIUpPyeTcsl BOKPYT palMOHAIbHBIX BBIpaXeHHH. Auredpa JIeMOHCTpUpPYET
3HAUECHUE MATEeMATHKH KaK S3bIKa JUIsl TOCTPOCHHUS MAaTeMaTHYEeCKHX MOJeNeH, OMucaHus
OpPOIIECCOB U SIBICHUM peajgbHOro Mupa. B 3amaum oOydyeHus anreOpe BXOAAT Takke
HaﬂbHeﬁmee Pa3sBUTHUC AJITOPUTMUUYCCKOTO MBIIIJICHUS, H€06XOI[I/IMOFO, B YaCTHOCTHU, AJId
OCBOEHHUSI Kypca UH(GOPMATUKHA, M OBJAJCHUE HaBbIKAMH JI€AYKTUBHBIX PaCCYXICHUM.



[IpeoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpAXKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHUYEeCKOMY TBOPUYECTRBY.

Conepxanne  (yHKIMOHATBHO-TpPAQUUECKOW  JIMHUM  HAIeNeHO Ha  TOJIy4YeHHUe
00y4JaroIUMUCS 3HAHUH O QYHKIMSAX KaK BaKHEHIICH MaTeMaTHYECKOW MOJICIH TSI OTIMCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HBIX IMPOLIECCOB M SIBJICHHM B mpupoje U obmiectBe. M3yuenue
MaTepuaja CIIOCOOCTBYET pa3BUTHIO Yy OOY4YaOUIMXCS YMEHHs MCIIOJIb30BaTh pa3ivyHbIe
BBIpa3UTEIbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TpapuuecKoro,
BHOCHT BKJIaJ| B ((OpMUPOBAHHUE NPEICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIMBUIIU3ALUU
U KYJIbTYPBI.

VYroyOnéuuslii  Kypc  anreOpbl  XapakTepu3yeTcs H3y4YEeHHEM  JIOMOJIHUTEIHHOI'O
TEOPETUYECKOTO amrmapara U CBA3aHHBIX C HAUM METOAOB pelleHus 3agad. AnreOpa sBiseTcs
A3BIKOM JUISl ONMCAaHUSA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTH4eCKOIro
MonenupoBanus. Ilpu 3ToM caMu 00OBEKTH MAaTEMaTHYECKHUX YMO3AKIIOUEHUNW W MPUHSATHIE B
anreOpe NMpaBuiIa X KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUII 000CHOBBIBATh
U J0Ka3bplBaTh CYXJEHHUS, DPa3BUBAIOT MATEMAaTUYECKYI0 HMHTYULUIO, KpPaTKO M HarjsaHO
PacKpBIBAIOT MEXAHU3M JIOTMYECKHUX IMOCTPOSHHUM U yuaT UX MpuUMeHeHuto. Tem cambiM anreOpa
3aHMMaeT OJIHO U3 BEAyIIMX MeCT B (POPMHUPOBAHUU HAYYHO-TEOPETUUYECKOTO MBIILICHUS
00ydaromuxcs.

CornacHo yuyebHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Amredpay,
KOTOPBIA BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pasfienibl cojepxaHus: «Yuciaa U BBIUMCICHUSD,
«AnreOpanyeckue BHIPAKEHUS, « Y paBHEHHUS U HEPABEHCTBa», « DYHKIIUNY.

Ha usyuenue yuyeOHoOro kypca «Anrebpa» B 8 kinacce orBoautcs 136 gacoB (4 uaca B
Hejeno). B ¢Bsi3u ¢ mpa3nHukamu, BenagaomuMu Ha Oyaaue nau (30 ceHtsops, 4 Hosops, 23
deBpasisa, 11 mas), a Takke MEepeHOCOM BBIXOAHBIX Ha 3 Hos0ps, 31 nmekaOps, 9 mapra, 13
ampessi, 12 Mas, Ha u3ydeHue yueOHOTo Kypca «Anredpa» B 8 kimacce (PaKTUYECKH OTBOJIUTCS
131 yac.



COJEP)KAHUE OBYYEHUA

Yucia ¥ BbIYUCTCHUA

KBanpartuble kopHH. ApupMETHYECKHI KBaJIpaTHBIM KOpeHb U ero cpoiicTBa. I[lonsrue
UppalMoOHaIbHOrO uucia. JIeHcTBUsS ¢ uppanuoHadbHbIMU yuciamu. CBolicTBa JNEHCTBUH C
UppalOHAIBHBIMU YKciIaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCEII.

[IpencraBieHys 0 pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXKECTBA HAaTypaJlbHbIX, LIEbIX,
palMOHAIbHBIX, IEHCTBUTENBHBIX yKcesl. CpaBHEHHE yncell. YUCIOBbIE IPOMEKYTKH.

HeiictBust ¢ ocrtarkamu. OcrtaTku creneHed. IIpuMeHeHne oOCTaTKOB K PEILIEHUIO
YPaBHEHHH B LEJIBIX YUCJIAX U TEKCTOBBIX 3a1ad.

Pasmepsl OOBEKTOB OKpYXaroIero MHpa, MIUTEIbHOCTh IPOLECCOB B OKPY’KarOIIEM
mupe. CTaHJapTHBIN BUJT YHCTIa.

Auredpanyeckune BbIpaKeHHs

Anrebpanueckas JpoOb. JlomycTumble 3HaUCHHUS MEPEMEHHBIX B JAPOOHO-PALMOHAIBHBIX
BeIpaskeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoi Apodu. CriokeHue, BEBIYUTaHUuE, YMHOKEHUE
U Jlerienue anredpandeckux qpobeit. Boiaenenue 1menoii yactu anredpandeckoit qpoou.

PanmonaneHple  BbIpakeHUs.  TOXIECTBEHHbIE  IPEOOpa3OBaHUSl  PaLlMOHAIBHBIX
BBIPAXKECHUI.

JlonmycTtumble 3HAu€HUs MEPEMEHHBIX B BBIPAKEHUSX, COAEPXKAIIMX apUPMETHUYECKHUE
KBaJpaTHble  KOpPHM. TOXXIECTBEHHble  IpeoOpa3oBaHUs  BBIPAXKEHHUM,  COAEpXKaIIUX
apudmeTnyecKre KBaJIpaTHbIE KOPHHU.

Crenenp c wnenbIM IokazaTeneM u e€ cBoicTBa. IIpeoOpa3oBaHue BbIpaXKEHUH,
COZIepKAIIUX CTEIIECHHU.

YpaBHeHus1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEHW KBaJpaTHOTO YypaBHeHMs. KommyecTBo
JEHCTBUTENIBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, cBOOUMBIE K
JUHEVHBIM YypaBHEHUSM WM K KBaJApaTHBIM ypaBHEHHMAM. KBaapaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TeKCTOBBIX 3a7a4 ¢ OMOILBIO KBAJAPAaTHBIX YPaBHEHUIA.

JlpobHO-paniioHallbHble  ypaBHEHHUs. PemieHue IpoOHO-pallMOHANBHBIX ypaBHEHUH.
Pemenne TEKCTOBBIX 3aJad € MOMOUIbIO JPOOHO-pallMOHANBHBIX ypaBHeHHH. ['paduueckas
MHTEPIIPETALNS YPABHEHUH C IBYMs IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHol. Ctporme u HecTporue HepaBeHCTBA. ClOXKEHHE U
YMHOKEHUE YHCIOBBIX HEpaBeHCTB. OlEeHMBaHME 3HAa4YCHMs BbIpakeHMs. JlokazaTenbcTBO
HEPABEHCTB.

[loHATHE O pelIeHMM HEPABEeHCTBA C OJHOW IIEpEeMEHHOHM. MHOXKECTBO pelIeHUuin
HEpaBeHCTBA. PABHOCHIIBHBIE HEPABEHCTBA.

JIuHeitHOe HEepaBEHCTBO C OJHON TMEPEMEHHOW W MHOXKECTBa €ro pemieHui. Pemienue
JIMHEWHBIX HEPABEHCTB C OJHOU NnepeMeHHON. CHCTEMBI U COBOKYTTHOCTH JIMHENHBIX HEPABEHCTB
C OJIHOM MepeMEeHHOM. PellleHne TEKCTOBBIX 3a7ad C MOMOILIBIO JIMHEHHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM.

DOyHKUUH

Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHUH ¢yHkuuu. CriocoObl 3amaHust (QyHKIUH.
I'padux dynxmum. Urenue cBoiicTB ¢yHKIHH 1o e€ rpaduky. [Ipumeps rpadukoB QyHKIHIA,
OTPaXKAIOIIUX peabHbIE IPOLECCHI.



Jluneitnas Gynkims. OyHKIMH, OMTMCHIBAIONIUE TIPSIMYIO U OOPATHYIO IPOMOPITHOHATILHBIC
3aBHCUMOCTH, UX I'paduKu.

Oyukmu y = kX, y = kx + b, y = k/x, y =x3,y = VX, y = |X| u ux cBoiictBa. KycouHo-
3aJaHHbIe (DYHKITUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOrpaMMBbl 110 MaTEMATHUKE XapaKTEpU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUSA:

NpOsIBICHUEM MHTEepeca K MPOLUUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHUWEM K JOCTHKEHHUSM POCCUHCKHX MaTeMAaTUKOB M POCCHHCKON
MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUH B IPYIMX HayKaxX U MPUKIAIHBIX
chepax;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M peald3aludd ero Ipas,
OpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLENYp TPakIaHCKOTO o0IiecTBa (Hampumep, BbIOOPHI, OIPOCH), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX IMPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHHUEM JIOCTHKEHUMN
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITUUYECKHUX IIPUHLUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3a/Jady MaTeMaTUYeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMAaTHUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
KHU3HU ISl YCHEIHONW Mpo(ecCHOHANbHOM JesTeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M IOCTPOEHHEM WHIUBUAYaJbHOW TpPAEKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U JCTETHUYECKOMY BOCIPHATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHUN, PacCyK/ICHUH, YMEHHUIO BUAETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTEH HAYYHOIO NMO3HAHUA:

OpHUEHTAIe B JIEATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX NpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA 4YeJIOBeKa, MNPHUPOJIbI M 0OILIecTBa, MOHUMaHHEM
MaTeMaTHYECKOM HayKH KakK cgepbl YelOBEUECKOW JesTeIbHOCTH, AITAllOB €€ pa3BUTHA U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYypOH KakK CpEICTBOM TIO3HAHHS MHUpA, OBJIAJIEHHEM HABBIKAMU HCCIEI0BATEIbCKON
NESTEIILHOCTH;

6) ¢usuyeckoro BocnUTAHHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 30POBbS M
IMOLMOHAJIBHOIO 0JIArONOIy4YHs:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpPEcax CBOETO 3J0POBbS,
BEJICHUS 3[J0POBOTO 00paza XKM3HM (3J0pOBOE MUTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIBIXa, pEryJisipHas (QU3MUEcKass aKTUBHOCTBH), CPOPMHPOBAHHOCTHIO HaBbIKa pediexcum,
MpU3HAHHEM CBOEro IIpaBa Ha OIMIMOKY M TaKOT'o K€ MpaBa JIPYroro 4yeiaoBeKa;

7) IKOJOTHYeCKOr0 BOCIIMTAHUS:

OpHEHTAaIe Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWMU JUIs pelieHHs 3afad B 00JacTu
COXPAHHOCTH OKpYXalollel cpepl, MJIaHUPOBAHUS IIOCTYIIKOB M OLIEHKHM HUX BO3MOXKHBIX



HOCJIEICTBUM U1 OKpY’Kalollel cpeibl, 0CO3HAaHHEM IJI00AJIBHOIO XapaKTepa 3KOJIOIMYECKHX
npoOJeM U MyTel ux pereHus;

8) apanTanum K U3MEHSIIOUIUMCH YCJAOBHSAM COMAIBHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO JAEATEIbHOCTh, B TOM UUCIIE YMEHHE YUYUThCS Yy APYTHX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIMH U3
OIbITA JIPYTHX;

HEOOXOUMOCThIO B (DOPMHpPOBAHMM HOBBIX 3HAaHUHM, (OPMYJIUPOBATh HJEU, MOHSITHS,
runoTe3sl 00 00BEKTaX U SBJICHUAX, B TOM UYHUCIIE PAHEE HEM3BECTHBIX, OCO3HABATH JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN Y KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPeOYIOIIMH KOHTPMEp, KOPPEKTHPOBAThb NPUHHMAEMble DPELICHUS WU
neicTBus, popMyIHpOBaTh U OLIEHUBATh PUCKH U NOCIEACTBUS, GOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbprare OCBOCHHMS MpPOTpaMMbl MO MaTEMaTHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOydaromerocs OyayT cGOpMHUpPOBaHbI MeTamnmpeaMeTHbIE pPe3yJbTaThl,
XapaKTEPU3YIOIIUECS  OBJAJCHUEM  YHHUBEPCAJIbHBIMU  IIO3HABATEIBbHBIMU  JECUCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHUCTBUSIMH M YHHUBEPCAJIbHBIMU PETYJISITUBHBIMHU
JEUCTBUSIMHU.

Ilo3naBaTebHbIe YHHBePcAJIbHbIE YUeOHbIe el CTBHSA
ba3oBble Jornyeckue 1eMcTBUS:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHSATHH, OTHOWICHHH MEXKAy TOHATHAMH, (OPMYJIUPOBATH ONpEACTCHHUS TOHSATHA,
yCTaHaBIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PHUKAIMK, OCHOBAHMSA [uid 000OLIEeHMS U
CpaBHEHHSI, KpUTEPHH ITPOBOIMMOIO aHAIN3a;

BOCTIPHHUMATh, (OPMYJIHPOBAaTh W TNPeoOpa3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IIINE, YCIOBHBIE;

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NPOTUBOpedYHs B (akrax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX, TMpeliaraTb KpUTEpUH JJsl  BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNlaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTWKH, NETyKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXkAEHUH (MpsMble U OT MPOTHBHOIO),
OPOBOJUTH  CaMOCTOSITEBHO  JIOKA3aTeNbCTBA MaTeMaTWYecKHX (akTOB, BBICTPAUBATH
apryMEHTAaIWI0, PUBOIUTH TPUMEPHl U KOHTPIPHUMEPHI, PUMEHATh METOJ MaTeMaTHYeCKOU
UHTyKIIMH, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIOCOO pemieHus y4yeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HamOoJee MOIXOAAIMN € YYETOM CaMOCTOSTEIHBHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1eCTBUSA:



UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIBCKIUI MHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHNE, MMPOOJIEMY, CAMOCTOSITEIILHO YCTaHABIUBATH UCKOMOE
U 1aHHOEe, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIINIO, MHCHUE;

IPOBOJUTH TI0 CAMOCTOSITETIHHO COCTABICHHOMY IUIAHY JKCIIEPUMEHT, MCCIIEIOBAaHHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEKIY
co0olii;

CaMOCTOATENILHO (hOPMYyITUPOBaTh 000OIICHNS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJIO/ICHUS, WCCIIEIOBAHMSA, OKCIEPUMEHTa, OICHUBATh JIOCTOBEPHOCTH  IOJyYEHHBIX
PE3yJIbTAaTOB, BBIBOJIOB U 000OIIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTaTh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unpopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a9H;

BBIOMpaTh, AHAIM3HPOBATH, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH WHPOPMAIUIO
Pa3IUYHBIX BUJOB B (POPM MPEACTABICHUS;

BBIOMpaTh (OpMy MpencTaBieHUs] WHPOPMALMU M WUTFOCTPHPOBATH pelIacMble 3a7adu
CXeMaMH, AuarpaMMaMH, HHOU rpadUKol U X KOMOMHALIUSIMU;

OIICHUBATh  HAAGKHOCTH WHPOPMAIMU [0  KPUTEPHSIM, TPEIJIOKEHHBIM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMmyHUKaTHBHBIE yHUBEpPCcaIbHbIE yueOHbIe 1eiiCTBHA

BOCTIIPUHUMATh U (POPMYIHUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHUSMHU U IEISIMU
oOIIeHwusI, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX M NMHUCHMEHHBIX
TEeKCTaX, JaBaTh IIOSICHEHUS [0 XOJy peIICHHS 3aJladl, KOMMEHTHPOBAThH ITOTYYCHHBIN
pe3yJbTar;

B XOJIe OOCY’KIEHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEeMbl, MPOOIEMBI,
perraeMoi 3a7adu, BBICKA3bIBATh WJICH, HAIICJICHHBIE HA IOUCK PEIICHUS, COMOCTABISATH CBOH
CYXKICHHS C CYXICHUSAMHU JPYTHX YYaCTHHUKOB JIHajora, OOHApPYyKUBATh Pa3jiMure U CXOJICTBO
TIO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIATh PE3yNbTaThl PEUICHHUS 3a/ayd, DKCIEPHUMEHTa, HMCCIEIOBaHUsS, MPOEKTa,
CaMOCTOSITENILHO  BBIOMPATh (opMar BBICTYIUICHUS C Y4€TOM 3aJad TPE3CHTAllMd |
0COOEHHOCTEH ayAUTOPHH;

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYaTbHONH PaOOTHI MPHU
pelieHnr Y4eOHBIX MaTeMaTH4YeCKUX 3afad, MPUHUMATh IeIb COBMECTHOH JesSTeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUIO0 COBMECTHOM pabOTHI, paclpeaemsaTh BUIbl PaboOT, TOTOBapUBATHCA,
00CcyX)aaTh MPOIECC U PE3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPyNMNOBBIX (popmax paboTel (0O0CykIeHUsS, OOMEH MHEHHH, «MO3TOBBIE
ITYPMBD)» M HHBIE); BBIMOIHATH CBOI YacTh pabOThl U KOOPJUHUPOBATH CBOM JIEHCTBUS C
JIPYTHAMH YJIC€HAMH KOMaHJbI, OIICHWBATh KA4eCTBO Pe3yJibTaTa W KadeCTBO CBOCTO BKIIaja B
OOIIMI pe3yNbTaT M0 KPUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eilicTBUSA
Camoopranuszaunus:
BBISIBJIIATH HpO6J’IeMI)I JJIA pCHICHI/Iﬂ B JKNU3HCHHBIX nu yLIC6HBIX chyauI/mx,

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHATHUS pelICHUH (MHANBUAYAIbHOE, TPYIIIIOBOE);
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CaMOCTOSTENIBHO COCTAaBIISITh IUIAH, aJITOPUTM PELLIEHUs 3a/1a4i (MJIM €ro 4acTh), BEIOUPATh
crnoco0 pemeHuss ¢ Yy4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUHN C y4€TOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJICKT:

BJAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS MHpolecca M pe3ysibTaTa peIieHUs
MaTeMaTUYeCKOM 3a/1aun, CAMOMOTHBALIUU U peQIIeKCUH;

IPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPM PELICHHH 337a4M, BHOCUTH
KOPPEKTHUBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HAMJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE DPE3YJIbTATA JEATEIBHOCTU IOCTABJICHHOW LEIU U YCIOBUSAM,
OOBACHATDH MPUYMHBI JOCTH)KEHUS WM HEJOCTHKEHUS LIEJIH, HAXOIUTh OIINOKY, AaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BbIp@XKaTh SMOLMM IMPU M3YYEHHU MaTeMaTHYeCKHMX OOBEKTOB U (HaKTOB, J/1aBaTh
SMOLMOHAJIBHYIO OLIEHKY PELICHUS 3a1a4u.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o0yuenus B 8 kjiacce 00y4aromunics MOTyYUT CICIYIONINE MTPEAMETHBIC PE3yIbTaThl:

Yucaa 1 BLIYMCIEHUS

HppauyroHaibHbIE YKCIIA.

[ToruMaTh 1 UCTIOJIH30BATH MIPEACTABICHUS O PACIIUPEHUH YHUCIOBBIX MHOYKECTB.

CB00OOIHO ONepupoBaTh MOHATHSAMH: KBaJIPATHBIH KOPEHB, apu(METHUSCKUIN KBapaTHBIN
KOpPEHb, MppAlMOHAIBHOE YHCIIO, HAXOAWThb, OIIEHUBATh KBAJPATHBIE KOPHU, UCHOJIB3YS IMpHU
HEOOXOJUMOCTH  KaJIBKYJISITOP, BBITIONHATh IMPEOOPA30OBAHUS BBIPAXKCHHUH, COJEPIKAIINX
KBaJIpaTHBIE KOPHH, UCTIOIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBaTh HaydajdbHbIC MPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMSI, OKPYTJIEHUS M BBIYHCICHUHN, M300pakaTh [EHCTBUTENIbHBIE YHUCJIA TOYKAMHU Ha
KOOPJIMHATHOM IIPSIMOM.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TIOMOIIBIO JECATUYHBIX ApOoOeH
creneHed yucna 10, 3amuchiBaTh M OKPYTJIATH YMCJIOBBIE 3HAYEHHS PEATbHBIX BEJIMYUH C
HCIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUH.

JleIuMOCTb.

CB00OOAHO OTIEpUpPOBATH MOHATUEM OCTAaTKa MO MOAYJIIO, IPUMEHSTh CBOMCTBA CpaBHEHUI
10 MOJTYJIFO, HAXOJIUTh OCTATKH CYMMBI U TIPOU3BEICHUS 110 JAHHOMY MOJYJTIO.

AulredpanyecKkue BbIpasKeHUs

JpoOHO-paninoHaNbHbIE BRIPAKEHUSI.

HaxomuTh nonmycTuMbie 3HaUYECHUS TIGPEMEHHBIX B IPOOHO-PAITMOHATIBHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO palliOHATIBLHOUN IPOOH.

BremonuaTe npuBeneHue anredbpandeckux ApodOel K oOIlieMy 3HaAMEHATeNo, CIOXKEHHE,
YMHOXKEHUE, JIENICHNE areOpanvaeckux ApooOeii.

BrBINoaHATE TOXIECTBEHHBIE TPEOOPA30BaHMSI PALIMOHATBHBIX BHIPAKECHUIM.

[Ipumenatp mpeoOpa3oBaHMsl BBIPAKEHUW I PEIICHHWs] Pa3IWYHBIX 3a1ad W3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEaJTbHON MPAKTUKH.

CremnecHu.

[IpuMeHATh TOHSATHE CTENEHU C UEJIbIM IOKa3aTeJIeM, BBIMOJIHATH MPeoOpa3OBaHU
BBIPAXKEHUM, COJIEPIKALIMX CTEIEHU C IIEIBIM MTOKa3aTEIEM.
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HppanmoHanbHbIe BEIPAKEHUS.

Haxoguts OomycTHMblE 3HAUY€HUs TIEPEMEHHBIX B  BBIPAKEHUAX, COIEPIKALINX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHHU.

BoinonuATe npeoOpa3oBaHMsl HUpPpALMOHAIBHBIX BBIPAXEHHUH, MCIONb3Ysl CBOMCTBa
KOpHE.

YpaBHeHus 4 HepaBEeHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pematb 1poOHO-paloHaIbHBIE YpaBHEHMUS.

Pemare JsMHENHBIE YypaBHEHUS C IIapaMETPaMH, HECJIOXHBIE CHCTEMbl JIMHEHHBIX
YPaBHEHHUH C TapaMEeTPaMHU.

ITpoBoAMTH HCCIEN0BAHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM YHUCJIE€ C IPUMEHEHUEM
rpaduyeckux mpeacTaBieHU (yCTaHaBIMBAaThb, UMEET JIM YpPaBHEHHUE WM CHCTEMa ypaBHEHUM
pEeLLIeHMs], €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

[Tepexoaute OT ciOBecHOM (GOPMYJIHMPOBKM 3ahayd K e€ anreOpanyeckod MOAEIH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHUI, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJIYUYEHHBIN PE3yJIbTaT.

[TpyMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLICHKH, PEIIATh JIMHEIHBIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHUCTEMBl, JaBaTh TIpapUUECKYI0 HIUIIOCTPALUIO
MHO’KECTBa PELLIEHUI HEPAaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKIUH

[Tonumath M  HCHOJNB30BATh  (YHKIHOHAJIBHBIE MOHATUS M SI3bIK  (TEPMUHBI,
CHUMBOJIMUYECKHE O0O03HAUYEHUs), ONpEAesATh 3HadeHHWe (YHKIMUM IO 3HAYECHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIIUH 110 € TpaduKy.

Ctpourts rpaduku pyHKINN , OMUCHIBATH CBOMCTBA YUCIOBON (QYHKIUH 1O €€ rpaduKy.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoibnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbl
pecypcsbl
but6mmoreka [IOK
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 20 1 https://m.eds0o.ru/6d40b704
Uucna u Beruucinenus. KpagpaTtHslii 17 1 bu6mmoreka [IOK
KOpPCHb https://m.edso0.ru/6d40b704
YpaBHeHus u HepaBeHCTBa. KBagpaTHbie 17 1 bub6muoreka [LIOK
ypaBHEHHS https://m.edso0.ru/6d40b704
Anre6Gpanyeckue BeipaxeHus. [[pobHo- 16 1 bu6muoreka [JOK
palOHAIBHBIC BHIPAKCHHS https://m.edsoo0.ru/6d40b704
VYpaBHeHus 1 HepaBeHCTBaA. J[poOHO- 15 1 bubmuorexa [JOK
paloHalbHbIC YPaBHEHUS https://m.edsoo0.ru/6d40b704
but6mmoreka [JOK
Pyt 13 L https://m.edsoo0.ru/6d40b704
but6mmoreka [IOK
Aunrebpandeckue Boipaxkenus. CTereHn 14 https://m.edsoo0.ru/6d40b704
bub6mmoreka [IOK
Yucna u BeiuuciieHus. JenmmocTs 7 1 httos://m.eds0o.ru/6d40b704
[ToBTOpenue, 06001IEeHNE, 12 1 bu6nuoreka [IOK
cUCcTeEMATHU3aIis 3HAaHUH https://m.edso0.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 131 3 0
[TPO'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

Kon
NpoBepPsieMOro
pe3yJabTara

1

11

1.2

1.3

2.1

2.2

2.3

2.4

3.1

3.2

3.3

3.4

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbLHOM MPOrPaMMbl OCHOBHOT'O 00111€r0 00pa30BaHUs

Yucaa u BEIYUCICHUS

Hcnonns3o0BaTh HayallbHEIC MMpEaACTAaBJICHUA O MHOXCCTBC JIEHCTBUTEIIBHEBIX
qucell g CpaBHCHUA, OKPYIJICHHA U BBIHHCHCHHﬁ, H306pa}KaTb
HCﬁCTBHTCJ’IBHBIC qucjia TOYKaMH1 Ha KOOpﬂHHaTHOﬁ pr[MOI;'I

[IpuMmeHsITh TOHATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTH
KBaJpaTHbIE KOPHHU, WCIONB3ysl TMPH HEOOXOIUMOCTH KaJbKYJSATOD,
BBITIOJIHSITH  TIPe0oOpa3OBaHMs BBIPAKCHHM, COAEPXKAIIMX KBaJpaTHBIC
KOpPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH

Wcnonp3oBarths 3anucu 6OHBH_II/IX 1 MaJIbIX YUCEJI C MOMOIIBIO ACCATUYHBIX
npobeit u creneneit uncna 10

Anrebpanyeckue BbIpaKEHUS

[IpuMeHATh TOHATHE CTENEHH C IENbIM IOKa3aTejIeM, BBINOJHATH
npeoOpa3oBaHusl BRIPAKEHUN, CONEPKAIINX CTETICHHU C IEIbIM IMOKa3aTeIeM

BhINONHATE TOXIECTBEHHBIE NMPE0Opa30BaHUs PALMOHAIBHBIX BBIPAXKEHUIN
Ha OCHOBE NpaBWI JCHCTBUN HaJ MHOTOWICHAMH M ajreOpandecKuMu
OpoosiMu

PaCKJ'IaI[LIBaTB KBaI[paTHBIﬁ TpéX‘lJ’IGH Ha MHOXXHUTCIIN

[IpumensTh IpeoOpa3oBaHusl BBIPAXKEHUN ISl PEILICHUS Pa3INYHbIX 3a7ad
13 MaTEeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKHU

YPaBHCHI/I}I 1 HCPABCHCTBA

Pemrate nuHeiHbIe, KBaJpaTHbIE YPaBHEHUs W PALMOHAJIBHBIE YPaBHEHHS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMU

[IpoBOANTE MPOCTEHIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHUCJIE€ C IPUMEHEHUEM IpapuuecKuX NpeCTaBlIeHUN (yCTaHABIMBATh,
MMEET JIM YPaBHEHHE WJIM CUCTEMa YPAaBHEHMI pEUIEHUs, €CIIM UMEET, TO
CKOJIBKO, ¥ TIpOYEe)

IlepexoauTh OT CIOBECHOM (OPMYIMPOBKH 3alaud K e€ anreOpandeckoi
MOJCJIM C TOMOLIBIO COCTABJICHUS YPaBHEHHs WIM CHCTEMBbl YPAaBHECHMIA,
MHTEPIPETUPOBATh B COOTBETCTBMM € KOHTEKCTOM 3a7a4M ITOJIy4EHHBIN
pe3ynbTar

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB [UIl CPAaBHEHUS, OLEHKH,
pelaTh JIMHEMHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW W HX CHUCTEMBI,
JaBaTh Tpa@UUecKyl0 WUIIOCTpPAIMI0 MHOXECTBa PEIICHUN HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB
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4 OyHKIUU

[ToHnMaTh ¥ UCHONBK30BAaTh (DYHKIIMOHAIBHBIC TIOHSATHUS M SI3BIK (TEPMUHBI,
4.1 CUMBOJIMYECKHE OO0O3HAYCHMs), OMNPEACNHATh 3HaueHUWe (QYHKIHH TI0
3HAYCHHUIO apTyMEHTa, ONPEIeNIATh CBOMCTBA QyHKIMH 110 e€ rpaduky

Crpouts rpaduku 31eMEHTapHbIX PYHKIMNA BUJA:

y=k/x
y
4.2 -
k/x
, Y =X3, Yy = X3, Y = [X|, onuchIBaTh CBOWCTBA YMCIOBOW (DyHKIMH MO €€
rpaduky
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Koxa
1

1.1

1.2

1.3
2
2.1
2.2
2.3
2.4
3

3.1

3.2
3.3

3.4

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
4.3

4.4

4.5
4.6
4.7

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
Yucia ¥ BLIYMCIIEHUSA

KBanmpatubiii kopenb wu3 uwncia. [loHstue 00 UppaMOHATBEHOM YHUCIE.
JecaTuunble NPUOTMKEHUS UPPALMOHABHBIX YHCETT

CgoiicTBa apu(METHUECKMX KBaJIpaTHBIX KOPHEH M WX MPUMEHEHHE K
npeoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUM W BBIUUCICHUAM. JleMCTBUTEIbHBIC
yucia

Crenens ¢ 1enbIM I10Ka3aTenaeM U €€ cBoiicTBa. CTaHgapTHas 3aluch 4ucia
Anrebpanueckue BbIpaXeHUs

KBaaparHbIil TPEXUWIECH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN
Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO aireOpanveckoi 1poou
CrnoxeHue, BBIYMTAaHHE, YMHOKEHHE, JICJICHNE anreOpandeckux apooei
PanmonanbHble BEIpaXXEHUS U UX IIpeoOpa3oBaHue

YpaBHEHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJIpaTHOTO ypaBHEHHs. Teopema
Buera

Pemenuie ypaBHeHUM, CBOIAIINXCA K TUHEHHBIM U KBaJPaTHBIM
[Ipocreiinme qpoOHO-paMOHAIEHEIC YPABHCHHS

['padmyeckas uHTEpIpeTalnys ypaBHEHHH C JBYyMS TEPEMEHHBIMH H CHCTEM
JUHEWHBIX YpaBHEHUN C JByMs MepeMeHHbIMHU. [IpuMepsl perieHus CUCTeM
HEJIMHEWHBIX YPaBHEHUH C IByMS NIepeMEHHBIMU

Pemenne TekCTOBBIX 3a7a4 aNreOpandecKnuM CriocoooM

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM TTEpEMEHHOI

PaBHOCHIIBHOCTE HEPABEHCTB

JIvHeitHbIe HEpaBEHCTBA C OJJHOM NTEPEMEHHOM

CucreMbl TUHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON

DyHKIUU

[onsarue ¢ynxun. OGNACTh ONpeNeNeHnus U MHOXKECTBO 3HAUYCHHWH (YHKIWH.
Crioco0b1 3a1anust PyHKIHIA

I'padux Gpynkiuu. YreHre cBOWCTB GyHKINU 1O €€ rpaduKy
[Tpumeps! rpadukoB GyHKIU, OTPaXKAIOIINX PEaTbHBIE IPOLECCHI

OyHKUMY, ONUCHIBAIONIME MPSAMYI0 M OOpaTHYIO  MPONOPLUOHAIbHbIC
3aBHCHUMOCTH, UX IrpaduKu

@yHkuuu y =x% y = X’
Oyukmun Y = [1X, Y = |x]|

I'paduueckoe pelieHrne ypaBHEHUN U CUCTEM YpaBHEHU I
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoOBaHMSI

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOW 00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 001IIEr0
o0pa3oBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIEPALIUU
Ha/l MHOYKECTBAMHU; YMEHHUE ONIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX IPHU PELICHUH 3a]a4; YMEHUE HCIIOIb30BaTh
rpadguyeckoe TMPEJCTaBICHWE MHOXKECTB JUIsl OINKCAaHUS peallbHBbIX
IIPOLIECCOB U BJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUEOHBIX MPEIMETOB

YMeHue onepupoBaTh IOHATHAMH: OIPEACICHHE, AKCUOMa, Teopema,
JOKa3aTelIbCTBO;  YMEHME  PAaclO3HaBaTb  WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUSA, IPUBOAUTH IIPUMEPBI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPHUIIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh IOHATHSAMHU: HATypalbHOE YHCIO, IIPOCTOE U
COCTAaBHOE YMCJIO, JIETUMOCTb HATYypPaJbHBIX YUCEJI, IPU3HAKU JIETUMOCTH,
LEJIOe YMCII0, MOJYJIb YHCia, OOBIKHOBEHHAs JpoOb M JecsiTHYHas ApoOb,
CTaHJApPTHBIN BUJ YHWCIA, PallOHAIbHOE YHCIIO, UPPALMOHAIBLHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH JAEUCTBUS C
YyCcllaMi, CPaBHUBATh M YMNOPSAOYMBATH YHCIA, MPEACTABIATh YMCIa Ha
KOOPJAVHATHOM NpPSIMOW, OKPYIVIATH YHUCJIA; YMEHHUE JelIaThb NPUKHUIKY U
OLICHKY Pe3yJIbTaTa BBIYMCICHUN

YMeHne omnepupoBaTh TOHSATHSIMH: CTENEHb C IEJBIM TI0Ka3aTeleM,
apudmeTnyecKkuil KBaJpaTHbII KOpEHb, MHOT'OWIEH, aJireOpanydeckast 1poob,
TOX/IECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH CTENeHH OoJblie
eIMHMIBI; YMEHHE BBIIOJNHATH PacuéThl Mo (opmylsiaM, IpeoOpa3oBaHH
LEJNBbIX, JPOOHO-pAIllMOHANBHBIX BBIPAKEHUH M BBIPAXKEHUH C KOPHSAMH,
pa3ioKeHue MHOTOYJIEHa Ha MHOXKUTENIM, B TOM YHUCIIE€ C MCIIOIb30BaHUEM
(dbopMys pa3HOCTH KBaIpaToOB M KBaJ(paTa CyMMbI U pa3HOCTH

YMeHue omnepupoBaTh MOHATHSAMH: YHCIOBOE PaBEHCTBO, YpPaBHEHHUE C
OJTHOM TIEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE peliaTh JWHEHHbIe U KBaJpaTHbIE YypaBHEHUs, JIpOOHO-
palroHalIbHbIE YPAaBHEHUSI C OJIHOW NMEPEMEHHOM, CUCTEMBI ABYX JIMHEUHBIX
YpaBHEHUM, TUHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
pallMOHAJIbHBIC HCPABCHCTBA C OI[HOI\/'I HepCMeHHOI\/JI, B TOM 4YHCJIC IpHU
peliCcHUK 3aJa4 M3 ApYTuX OpEAMCTOB M IMPAKTUYCCKHUX 3ajad; YMCHUC
UCIOJIb30BaTh KOOPJIMHATHYIO MPSIMYIO U KOOPAWHATHYIO TUIOCKOCTH ISt
M300pakKeHUS PEIICHU ypaBHEHUW, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh NOHATHUSAME: (YHKIHA, rpaduk (yHKOHW, HYITU
(GYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA, IMPOMEXKYTKH BO3pACTaHUS,
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yObIBaHUSI, HauOoONbIIee W HaWMEHbIIee 3HAYCHHUS (YHKIMH, YMEHHE
ONEpPUPOBATh MOHATHUAMHU: TpsMas PONOPIHMOHAIBHOCTh, JIMHEHHAS
byHKIMA, KBajpaTHuHas (QYHKOWSA, OOpaTHas MPOMOPIHOHAIBHOCTS,
napabosa, rurnep0oiia; yMEeHHEe CTPOUTH TpapuKu (YHKIHH, MCIIOIB30BaTh
rpaduKy IS ONPENEJICHUS] CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, ISt
pelieHusi 3a7a4 U3 JPYyTruX YYeOHBIX TPEJIMETOB M PEAIbHOW >KU3HHU;
yYMEHHUE BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeTMUUHAMHU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEIOBATEIbLHOCTD, apu(pmMeTuyecKas
U TeoMeTpuyeckas IMpOrpecCud; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocJie[oBaTeaIbHOCTEH, (GOPMYIIbI CYMMBbI M OOILIEro WieHa MpHU PElIeHUuU
3aa4, B TOM YHUCJE 3aJa4 U3 JPYTruX Y4eOHBIX MPEIMETOB U peaibHOU
KU3ZHU

YMeHue pemaTth 3a/1a4i pa3HbIX TUIOB (B TOM YKCJIE HA MPOLEHTHI, JOJIU U
4yacTH, JBUKEHUeE, padoTy, LIeHy TOBapOB U CTOMMOCTb IOKYIOK U YCIYT,
HaJOTH, 3aJa4d u3 OOJIACTH YIpPABJICHUS JHYHBIMH U CEMEHHBIMU
(¢buHaHCaMM); YMEHHUE COCTaBIISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHMIO 3aJaud, MCCIEIOBATh IIOJyYEHHOE pEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOTYYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PUrypa, TOUKA, OTPE3OK, HpsAMast, JIyd,
JIOMaHasi, yroj, MHOTOYTOJbHHK, TpPEYroJbHHUK, pPAaBHOOCIAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEyroJbHHKA, YeThIPEXYTOJILHUK,
napasienorpamMmm, pom0, IpSMOYTOJILHUK, KBaJIpaT, TPAMELUs; OKPY>KHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C IMIPOCTPAHCTBEHHBIMU (DUTYPaMU; yMEHUE
pfuiaTthk 3aJa4d, B TOM 4YHUCIIC H3 HOBCCI[HGBHOfI KHN3HHU, Ha HaAXOXKICHHEC
TreOMETPUUECKUX BEJIMYUH C MPUMEHEHHUEM H3yUEHHBIX CBOMCTB Quryp u
(haxToB

YMeHue omnepupoBaTh IMOHSATUAMHU: PAaBEHCTBO (GUIyp, PpaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHNEHAMKYJSIPHOCTh MPSMBIX, YToJl
MEX]y IPSIMBIMH, TIEPIICHANKYJIISIP, HAKIIOHHAS, IPOCKIHS, mo1o0ue Gpuryp,
MOJI0OHBIE TPEYTOJbHUKH, CHUMMETPHS OTHOCUTEIBHO TOYKH U TMPSMON;
yMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO M Tonobue ¢uryp,
napajieIbHOCTh U MEPIEHANKYIISIPHOCTD MPSAMBIX B OKPYKAIOLIEM MUDPE

YMeHue ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHUE, Yrojl (BeIMYHHA
yriia, CHHYC U KOCUHYC yTJIa TPEyrojbHUKA), TUIOMIA/h; YMEHHE OIEHUBATh
pa3Mepbl TPEIMETOB U OOBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE PUMEHSTh
(hopMyJTbl IEpUMETPa U TIOMIATH MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH U
WIomaau Kpyra, oobeMa MpsSMOYTOJbHOIO TMapaijeNenumnea; yMeHue
MIPUMEHATH NMPU3HAKA PABEHCTBA TPEYTOJbHHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHuKa, Teopemy I[ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS! JUTUH, PACCTOSHUM, TJIOMIAIEN

YMenne  u3z00pakarb  IUlockMe — purypel W WX~ KOMOWHAIIWH,
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NPOCTPAHCTBEHHbIE (QUIYphl OT pPYKH, C TOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY WJIH CHUMBOJIBHOMY
OIIMCaHUIO

YMeHue onepupoBarh MOHATHAMU: IMPSAMOYTOJIbHAs CUCTEMa KOOPAMHAT,
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpAa Ha
YHCIIO, CKaJLIPHOE IIPOM3BEACHHME BEKTOPOB, YMEHHE HCIIOJIb30BaTh
BEKTOPBI M KOOPAMHATHI JUIS MPEACTABICHUS JaHHBIX U PELICHUS 3a/1ad, B
TOM UHUCJIE U3 IPYTUX yU4eOHBIX MPEAMETOB U peaibHON KU3HU

YMeHue onepupoBaTh MOHATHSIMU: CTOJIOUKOBBIE U KPYTOBBIE JAMArpaMMbl,
TabIUIIBI, cpeiHee apuPMeTHIecKoe, Meana, HanbobllIee U HauMEHbIIIee
3HA4eHUs,  pa3Max  4YHUCIOBOrO  HAOOpa;  yMEHUE  M3BJICKATH,
MHTEPIPETHPOBATH U MPEOOPa30BLIBATh MHPOPMALIUIO, TIPEACTABICHHYIO B
TabMLax ¥ Ha JAMarpaMMax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaIbHBIX MPOLECCOB W SBJICHUN; yYMEHHME pAClO3HAaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPYXKAIOIEM MUPE

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4yallHBIA ONBIT  (CIOy4yalHBIN
9KCIIEPUMEHT),  3JIEMEHTApHOE  COObITHE  (IJIIEMEHTapHbIA  HMCXOJ)
CIIy4ailHOTO OIIbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHUE
HaXOJUTh BEPOSITHOCTH CITy4aiHbIX cOOBITUI B OTbITaxXC
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE pellaTh 3aJlauu
METOJIOM OpraHM30BaHHOIO TIepedopa W € MCIOJb30BaHMEM IpaBUIIa
YMHOXXEHUS; YMEHHE OLICHUBAaTh BEPOATHOCTH pPEAJbHBIX COOBITHH U
SBJICHUH, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUH B OKpYXKaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSITUEM
HE3aBHCHMBIX COOBITUI; 3HAaKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEJI U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

YMeHue BbIOMpPATh MOAXOAALINM M3YUEHHBIH METOJ| JJIs PELIeHUs 3ajJauu,
[IPUBOAUTH IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HM, pACIIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
ONMCBIBATh OTIEIbHBIE BBIJAIOIINECS PE3yJbTaThl, IOJY4YEHHBIE B XOJ€
pa3BUTUS MAaTEMAaTHKH KaK HAayKH, IPUBOAUTH MPHUMEPHl MATEMATHUYECKUX
OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHON U BCEMUPHOW HCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMBIX HA OI'D I1O
MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

1.1 HarypanpHble u mensie yucina. [[pu3Haku 1eIMMOCTH TeNbIX YHCeIT

12 OOBIKHOBEHHBIE U ACCSITHUYHBIE IPOOH, MPOLIEHThI, OECKOHEUYHBIE MEPHOIUYECKHE

npobu

1.3 PanmonaneHbie yncia. ApudmeTnaeckre orneparyy ¢ palMoOHATBHBIMU YACTaAMH

1.4 JeiictButenpHbie yncna. ApudMeTHdecKue onepamnnuu ¢ AeCTBUTEIHHBIMU YHCTIAMHU

15 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABHUJIA OKPYTIICHIS, IPUKUIKA U OIEHKA Pe3yJIbTaTa
' BBLIYMCIICHUI
2 Anrebpanyeckue BhIPaXKESHUS

2.1 BbykBeHHbIE BbIpaKeHUS (BBIPAKCHUS C TICPEMEHHBIMH )

59 Crenenb ¢ 1enbIM nokazatenem. CTeneHb ¢ pallnoHaIbHBIM NoKaszaTeseM. CBolicTBa
' CTETIEHU

2.3 MHorouseHsl

2.4 Anreb6panueckas qpoob

Apudmernueckuil KopeHb HaTypajbHOH creneHu. [leiicTBusic apudmernueckumu

25 KOpPHSIMHU HaTypaJIbHOW CTETIEHU
3 VYpaBHEHUs U HEpPAaBEHCTBA
3.1 Lensle u npoOHO-palioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Iensle u napoOHO-palMoOHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenune TekcTOBBIX 33124
4 YucaoBble MOCIE10BATENbHOCTH
4.1 ITocnenoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB
) OyHKINH
Oyukius, cnocoOsl 3aganus pyHkuuu. ['paduk ¢pyHkunu. O61acTb onpeneneHus u
51 MHOXecTBO 3HaueHui QyHkuuu. Hymn ¢yskmmu. [IpoMexyTku 3HAKOMOCTOSTHCTBA.
o [IpomMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MUHHUMYMBI (YHKIIHH.
Haubosnpiiee n HanMeHbIee 3HaUYeHHE ()YHKIIMHA Ha POMEKYTKE
6 KoopannaTsl Ha psMOii U TUIOCKOCTH
6.1 Koopaunataas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TUNIOCKOCTH
7 I'eometpus
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOICTBA
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7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

TpeyrosbHuK

MHOroyroJabHUKH

OKpy’KHOCTb U KpYyT

N3mepenune reomeTpuyecKux BETUYHH
BekTopsl Ha IIIOCKOCTH

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepositHOCTB

Kombunaropuka

MmuoxecTBa
I'padsr
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA
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e Aunre6pa.8 knacc: yueonux/aBrop: FO.H. Makaperues, H.I'. Munaiok, K.H. Hemkos, C.b.
CyBoposa/- M.:IIpoceemenue, 2022.
e Aunrebpa. lunakruueckue marepuainsl. 8 kinacc /JI.M.3BaBuy, JI.B. Ky3nenosa u ap./ -
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[ ]
METOAUYECKUE MATEPHUAJIBI IS YUYUTEJIA

e (CamocTosTenbHbIe U KOHTPOJIbHBIE PA0OTHI MO anredpe u reoMeTpun ist 8 Kiacca
/Tomo6opoarsko B.B., Epmosa A.I1. u np./ - M.: Unekca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
e bubmoreka [{OK https://urok.apkpro.ru/
o Kmacey https://www.yaklass.ru/

MATEPHUAJBHO-TEXHUYECKOE  OBECIEYEHME  OBPA3OBATEJLHOTO
MMPOLIECCA

e  MynbTUMEIUIHBIN KOMIIBIOTED;
e (Ckanep;

® [PUHTEp Ja3epHbIii;

e KONMPOBAJIbHBIN alapar;

® CcpencTBa TEJIEKOMMYHUKAIIUU
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