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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a30BOTO YpOBHs aJis oOydaromuxcsa 10 kiacca pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl 0OecTieuyMBaeT OBJAJCHHE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa3oBaHus, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO W TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hawyama MaTeMaTHYeCKOTO aHAIM3a» SIBISAETCS OJIHUM M3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMCHTAJbHYIO 0a3y JUIA H3y4YeHHUsS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHUYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHUKH, OOIIECCTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYaliuecs OBJIAJCBAlOT YHHUBEPCAIbHBIM SI36IKOM COBPEMCHHOM
HayKH, KOTopas GopMyJIUPYET CBOU JOCTUKCHHS B MaTeMaTHIeCcKoil (hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalln3a 3aKJIaJAbIBA€T OCHOBY IS
YCIIENITHOT'O OBNQJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHMS
OCHOBHBIX TEHJICHIMA HKOHOMHUKH U OOIIECTBEHHON IKWU3HHU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMEHHBIX NHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHOHN XKM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMH MAaTEeMAaTHYCCKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCIIOJIb30BaTh 0000IICHNE U KOHKPETH3allUI0, a0CTparupoBaHue 1
aHaJIOTHI0, POPMUPYET KPEaTHBHOE M KPUTHUECKOE MBINUICHHE. B X01e n3ydeHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE YydYaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENIEH peabHbIX CUTYyallMil W HWHTEpPIpeTaIuu
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  MpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TpuUpoje, HAyKe U B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM MOTECHIIMAIOM, KOTOPBIH
peanm3yeTcsl Kak 4depe3 y4eOHbIN Marepuai, CIOCOOCTBYIOMINN (hopMUpOBaHHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOW AesTeIbHOCTH,
Tpebyromen CaMOCTOSTEIILHOCTH, aKKypaTHOCTH, MIPOJOJKUTEIIBHON
KOHIIEHTpAI[MN BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ysbTarT.



B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JIKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUN: «Yucna M BBIYUCICHUSD,
«Dynkuun  u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COJIEP/KATEIIBHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HaChbII[asiCh HOBBIMM Te€MaMWM W  pasfenamMu. JlaHHBIA Kypc  SIBIETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX JUCLIMIUIUH: alredpa, TPUrOHOMETPHSI, MATEMAaTUYECKUI aHaIn3,
Teopuss MHOkecTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlaeBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTHUYECKYI0 MOJENb peajJbHOU
CUTyallud, TPUMEHSTh 3HAHUSA, IMOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajlu3a», JUJIs PEUIeHHUs] CaMOCTOSITENIbHO CPOopMyITUpOBAaHHOM
MaTE€MaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxartenbHo-MeTOANYECKasA JTUHUSA «HUuncna ¥ BBIYMCIEHUS) 3aBEPIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAENseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE pPAa3IUYHbIX (OpM 3amucu JeWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pPalLlMOHAJIBHO BBIOJHATL JEUCTBUS C HHUMH, JeJaTh IPUKUAKY, OLICHUBATH
pesynbrar. OOyyaromuecs TOMYyYalOT HaBBIKM NPHUOTUKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW Gdopme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YNCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsSI U HEPABEHCTBA» PEAIM3YETCs] HAa NPOTSHKEHUH BCETO
oOydeHHs] B CTapuied IIKOJIe, TOCKOJIbKY B KaXIOM pa3felie IMpOorpaMMbI
NPEeyCMOTPEHO PEIICHHE COOTBETCTBYIOMUX 3anady. OOydaromiyecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU PpELICHUS LEJbIX, PAalWOHAIBHBIX, HUPPALUOHAIBHBIX,
[IOKA3aTEIbHbIX, TPUTOHOMETPUYECKUX YPAaBHCHUH, HEPABEHCTB M MX CHUCTEM.
[TomyueHHble yMEHHUsSI UCHOIB3YIOTCS MPU HCCIEAOBAaHUU (PYHKIUI C MOMOIIBIO
MIPOU3BOIHOM, PEIICHUH MPUKIIATHBIX 33/1a4 U 3a/1a4 Ha HAXOXKIEHNE HanOOJIbIIINX
Y HAaMMEHBINX 3HaueHud GyHKuuu. JlaHHas coaepikartenbHasl JIMHUS BKIIOYACT B
cebsi Takxke QOpMHpPOBAHME YMEHHUH BBINOJHATH pacu€Thl MO Gdopmyliam,
npeodpazoBaHus LETIBIX, palMOHAJIbHBIX, VPPalHOHAIBHBIX u
TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKXKE BBIPAKECHUHN, CONEPIKAIIUX CTEIICHHU.
bnaromapss m3yueHuio anreOpandeckoro marepuaia MPOUCXOIUT JajbHEWIIee
pa3BUTHE  QITOPUTMHUECKOTO W aOCTPAaKTHOTO  MBIIUICHUS  ydalluXxcs,
GOpMUPYIOTCS HAaBBIKM ACAYKTUBHBIX PACCYXKICHUM, pabOThl C CHUMBOJIbHBIMU
(opMamH, IpeaCcTaBICHN 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB U



HepaBeHCTB. AnrebOpa mnpennaraer 3((QEeKTUBHbIE HHCTPYMEHTBI ISl PELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAY4HBIX 3a]ad, HArISAHO JEMOHCTPUPYET CBOHU
BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopepxarenbHo-MeToANYeCcKass JUHUSA «DyHKUMH U TpadUKU» TECHO
MeperuieTaeTcs ¢ IPYruMU JIMHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aET
MOCJIEIOBATENBHOCTD U3YUYCHUS MaTepuana. N3ydyenue CTETIEHHOM,
MOKAa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a1ad U3 APYruX y4eOHbIX
MPEJIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIHM30M,
TaK U C pEIICHHEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (GOpMyiIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMM, HCCIE0BaTh MOJy4YEHHbIE (QYHKIMU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HalleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, MO3BOJISIIOLIMX BbIPAXKATh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
pasnmuuHoON (opme: aHATUTHYECKOH, rpaduueckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO  AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenbHas nuHusi «Hauama maTreMaTHyecKOro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK U MPHUKIATHBIX 3a7a4,
JOCTYIHBIX 00YYarOUIMMCS, Y KOTOPBIX MOSIBIISIETCS BO3MOXHOCTH HCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIMH, ONpeAensaTb WX HaWOONbIINE W HaUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHusi npoleccoB. JlaHHass coaep)karelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHHMSI MaTEMaTUYECKHUX MOJENIE pealbHbIX CUTYalluH,
HAXOXKJICHHSI HAWJIy4IlEro pPElIeHUs B MPUKIATHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIN3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHUW pacClO3HABATh MPOSBICHUS 3aKOHOB
MaTEeMaTUKA B Hayke, TeXHUKe M wuckyccTtBe. OOydarommecss y3HaIOT O
BBIIAIOIINXCA PE3YJIbTaTaX, IOJIYYEHHBIX B XOJE pa3BUTHS MAaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-MeToANYECKas JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
IIOCBSIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€O0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHNS ITPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaTEMaTUKHU W MPEIararoT
Haubosee yHUBEPCAJIbHBIN SA3bIK, OOBEAMHAIOMINN BCE Pa3/ieibl MATEMAaTHKU U €€
IIPWIOKEHUH, OHHU CBSI3bIBAIOT pa3Hble MATEMAaTHYECKUE AUCLUIIIMHBI B €IUHOE
nenoe. Ilo3tomy BakHO AaTh BO3MOYKHOCTBH IIKOJBHHUKY MOHUMAaThb TEOPETUKO-
MHO>XECTBEHHBI SA3BIK COBPEMEHHOM MAaTeMaTHUKH W HCIOJIb30BaTh €ro Ui
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa v Hadajga MaTEMaTUYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBl MAaTE€MaTHYECKOI'O0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHBI



c(OopMHpPOBATH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYalUi, UCCIIET0BAHUS
ATUX MOJENel C MOMOIIBIO ammnapara ajredpbl 1 MaTeMaTHYECKOro aHaiu3a |
MHTEPNPETALUU MOJYUYEHHBIX PE3yJbTaToB. Takue 3aaHus BIUIETEHBI B KaXKIbIi
U3 pa3/iesioB MPOrpaMMBbl, MOCKOIBKY BECh MaTepHall Kypca IHPOKO UCIOJIb3YETCs
JUISL pelleHusl MPUKIaAHbIX 3a7a4. [Ipu pelieHnn peanbHbIX MPAKTUYECKUX 3a7a4
yyaliuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJB30BaTh AHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPHUKIAAHBIX
3a/lay OpraHMu3yeTcs B Mpollecce M3Y4YeHUsl BCEX TeM Kypca «Anredpa M Havaia
MaTEMaTUYECKOTO aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeObHOM miaHe Ha H3ydeHHE Kypca ajreOpbl M Hadal MaTeMaTH4YeCKOTO
aHanu3a Ha 6a30BOM ypoBHE OTBOAMTCA 3 yaca B Henento B 10 kiacce, Bcero 3a —
102 gaca.

COJIEP/) KAHUE YUEBHOI'O KYPCA

10 KJIACC

Yucia 1 BHIYMCICHUA

Pannonansabie yucina. OOBIKHOBEHHBIE W JIECATUYHBIE NIPOOHU, IMPOLIECHTHI,
OecKOHEUHblE  MepuoAnYecKkue  apodu.  ApudMmeTHdyecKkue  omepanud C
paIMOHAJILHBIMU YUCIIaMU, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOelt U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 3a7ad W3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEaJIbHOMN KU3HU.

JlelictBuTenbHbIE 4YMCaa. PanuoHanbHbIE YW MppalMOHAIBHBIE YHCIA.
Apudmernyeckue omnepanuu C JACHCTBUTENbHBIMH uuciaamMu. [IpubnuxEHHbIe
BBIYHCIICHUS, IPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BhIYUCICHUM.

Crenenr ¢ 1ensiM  mokazateneMm. CraHpmaptHas  dopma  3alucu
JIEUCTBUTENBHOTO 4ucia. Mcmonb3oBaHue moaxonsmed  ¢GopMbl  3amucu
NEUCTBUTENIBHBIX YHWCENI I PELICHUS NPAKTUYECKUX 3aJad U MPEACTABIICHUS
JAHHBIX.

ApudmeTndyeckuii  KOpeHb  HaTypalbHOM  cTemeHu. JleWcTBus  C
apu(PpMETUICCKUMHU KOPHSIMU HATYypPaJIbHON CTETICHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa30OBaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoOBHbIE
TPUTOHOMETpHUUECKHE POPMYITBI.



VYpaBHEHHE, KOpEHb YypaBHEHHsA. HepaBeHCTBO, penieHMEe HEPABEHCTBA.
Meron UHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenue nppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .

[IpuMeHeHnE ypaBHEHHI M HEPABEHCTB K PELIEHUIO MAaTEMAaTHYECKUX 3a/1a4
M 3aJ1a4y U3 pa3judHbIX 00JIacTell HAYKU U PeaIbHON KU3HH.

DYyHKIUHN U TPAaPUKHU

Oyukuusi, crnocobsl 3amaHus ¢GyHkuuu. ['paduk dysHkuuu. B3auMHo
oOpaTHbIe (PYHKITHH.

O6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITUU.

CrenenHas QyHKUMS ¢ HaTypaJdbHBIM U LIENBIM MOKazareneM. E€ cBoiicTBa U
rpadux. CoiicTBa U rpa@uK KOpHS N-OU CTENEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHajImu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUs MOCJIE0BATENBHOCTEM.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH Te€OMETPUYECKOi
nporpeccun. DopMmyrna CIOXKHBIX MPOLUEHTOB. lcnosnb30BaHME IPOTpEecCUr s
peLIeHUs pealIbHbIX 3a7a4 IIPUKIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoXxecTBO, omnepauuyd Haja MHoOKecTBaMM. Jlunarpammbl Jiinepa—BeHHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUS PEabHBIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 APYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0KA3ATEIbCTBO.

IINIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOro mpeamera «MaremaTukay JOJDKHO oOOecIedYnBaTh
JOCTI)KCHUE Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus CISTYIONIUX JIMIYHOCTHBIX,
METaNpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pEe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Yy4eOHOro MpeameTa
«MaremaTuKa» XapakTepU3yHTCS:



I'paxxnaHckoe BOCIUTaHUE:

c(OpPMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUU 00YYaIOUIErocs Kak akTUBHOTO
M OTBETCTBEHHOIO WIEHA POCCHUHCKOro OO0IIecTBa, MPEACTAaBICHUEM O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUIA,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJEMCTBOBaTh C COLMAJIBHBIMM HWHCTUTYTAaMH B COOTBETCTBUH C UX
(YHKUMSAMH U Ha3HAYEHHEM.

[TaTproTryeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UEHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCHUICKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO 3TUX JOCTHKEHUH B JAPYTUX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJla B TIOCTPOEHUE YCTOWYUBOTO OYIYILIETO.

DCTeTUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHni, paccyXaeHul;
BOCITPUMMUYHNBOCTBIO K MAaTEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHHE:

c(OpPMHPOBAHHOCTHIO YMEHHSI TMPUMEHSATH MaTeMaTHuYeCKUue 3HaHUS B
MHTEepecax 370pOBOro U 06e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTAaHWE, COANTAHCUPOBAHHBIA PEKUM 3aHATHI H

OTJIbIXa, perymsipHas buzndeckas aKTUBHOCTD); bU3UIECKOro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
JESTEILHOCTEHIO.

TpynoBoe BocluTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0HS, WHTEPECOM K
pasnmuuHbIM  cepam  NMPOPECCHOHABHOW  JIESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M e€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HCHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM0o00Opa30BaHUIO Ha MPOTSHKCHWH BCEH JKM3HHU, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYSCKUX 3a7a4 MAaTEMaTHUSCKOW HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITMTAHUE:

c(hOpMHUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIBTYpPhl, TOHHMMAHUEM BIIMSHUS
COITMATbHO-KOHOMUYCCKUX IPOIIECCOB HA COCTOSHUE IMPHPOIHON M COIMAILHOM
Cpeabl, OCO3HAHMEM TJO00AJBHOIO  XapakKTepa SKOJOTHYECKHX  IpoOieM;



OpHEHTAIIMEN HAa NMPUMEHEHUE MATEMAaTHYECKUX 3HAHUM JUIsl PELICHUS 3a1ad B
0o0JaCTH  OKpy’Karollell cpeabl, IUIAHUPOBAaHUS NOCTYNKOB U OLIEHKH UX
BO3MOJKHBIX ITOCJIEACTBUM JJIs1 OKPY/KAOIIEH CPEbI.

[leHHOCTH HAYYHOTO MTO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOILIECTBEHHOW MPAKTUKW, T[OHUMaHUEM
MaTeMaTUYeCcKO HayKd Kak cQepbl YelIOBEUECKOW eATEeIbHOCTH, 3TAloB €€
pa3BUTHA M 3HAYMMOCTH JUIA pa3BUTHS UWBWINW3ALWH;, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CPEIACTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTrpamMMbl Y4eOHOTO TpeaMeTa
«MareMaTHKa XapaKTepU3yOTCS OBJIaJICHUEM YHHBEPCAJTbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeUsIMUY, YHUBEPCATbHBIMU Pe2YTAMUBHLIMU 0eUCMBUIMU.

1) Vuusepcanvnvie  noznasamenvnvle  Oelicmaus, obecneyusarom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NpPOYECcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL  OKpYMCarnujeco  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3zoBble tornueckue IeuCcTBUs:

e BBISIBIISITh U XapaKT€pPU30BATh CYIIECTBEHHBIE NMPU3HAKU MaTEeMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOIICHUH MEXAY MOHATUAMH;, (OPMYIHPOBATH
OTpeJeICHNs] ~ TOHSATUH;  YCTAaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(pUKaIlMU, OCHOBAHUS Uil OOOOINCHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  MPeoOPa3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE H OOIIUE;
YCIIOBHBIE;

e BBISBISAITH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeunss B (haKTaxX, [AaHHBIX, HAOJNIONCHHUSIX U YTBEPKICHHSIX;
npenjgaratb ~ KpUTEpUM  JJIs  BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHIL;

e JeNaTh BBIBOJBI C WMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTelbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUHN (MIPSIMBIE M OT TPOTHUBHOTO), BHICTPAWBATH APTYMEHTAIIUIO,
MPUBOJUTh TPUMEPHI W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbHIOMpaTh HauOoJiee MOAXOAAIUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTeIbCKUE ACHUCTBUS

UCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOOIEMY,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHYECKOTro
0o0BbEKTa, SIBICHMS, NPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATENIbHO (POPMYIIHPOBATH 000OIIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
IPENOJIOAKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Paborta ¢ nndopmanmeii:

2)

BBISBJIATh JMe(UIUTHI WHGOPMAIUHU, JAaHHBIX, HEOOXOJMMBIX ISl OTBETA
Ha BOITPOC U JIJISl pEUICHUS 3a1a4H;
BBIOMpaTh ~ HWHQOpPMAIMIO W3  HMCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;
CTPYKTYpUPOBaTh MHPOPMAIINIO, TIPEICTABISATh €€ B pa3slIuIHBIX (popmax,
WUTFOCTPUPOBATH TPpapUUCCKH;
OILICHUBATh HaIEKHOCTD uHpOpMAIUU o CaMOCTOSITETTEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanohvie  KOMMyHuUKamueHwvle  Oelicmsus,  00ecneuugarom

ChOPMUPOBAHHOCII COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
OO0uienue:

BOCIIpUHMMATh © (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly pELICHUS 3aa4i, KOMMEHTUPOBATh MOJIYYECHHBIN PE3yJIbTaT;

B X0JI¢ 00CYXJICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIa€MOI TEMBI,
poOJIEMBI, perIaeMoi 3a7a4r, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pELICHUS; COMOCTABIIATh CBOM CYXICHUS C CYXICHUAMU JPYIHUX
YYaCTHUKOB JAHaliora, OOHapy»KMBaTh pa3jinuue U CXOJCTBO IMO3UIUK; B
KOppekTHOH popme hopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,



NpEACTaBIATh  pPE3yJdbTaThl  pPEIICHHUS  3aJayd,  JIKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIIJIEHUS C YYETOM 3aJ]]a4 MPE3EHTALUHN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh ¥ HUCIOJIb30BaTh  NpPEUMYIECTBA  KOMAHAHOW  H
UHAUBUAYaTbHON paOOThI MPU PEIIEHUH YUeOHbIX 3a]]a4; IPUHUMATD LIEJb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOMU
paboThl, pacrpeAeniaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPyNNoBbIX (hopMax paboThl (00CYKIeHuUsl, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBINOJHATH CBOK 4YacThb pabOThl U
KOOpJMHUPOBATh CBOM JEHUCTBUS C JPYTMMH YJ€HaAaMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICUCTBHUS.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IUIAH, AJITOPUTM PCIOCHUA 3a1da4H, BI)I6I/IpaTI) CII0co0 peuicHus €

y‘{éTOM HMCHOIINXCS pECYPCOB U COOCTBEHHBIX BOSMO}I(HOCTeﬁ, APryMCHTHUPOBATDH

U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTpOJIb:

BJa/JI€Th HABBIKAMHM II03HABATENIbHOW peQIeKCMH KaK OCO3HAHUs
COBEpILIAEMBIX JEHCTBUN M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BJQJ€Th CIMOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa pelIeHUs] MATEMAaTUYECKOW 3a1a4H;

IPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSAM, OOBSCHATH
IIPUYMHBI JTOCTH)KEHUS WIM HENOCTHIKEHUS PEe3yJIbTATOB JESTEIbHOCTH,
HAXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMAaTHYECKOTO aHAIIA3a»
Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUsS JODKHO O0ECIeUMBATH JTOCTHIKCHHE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KITIACC

Yuciia ¥ BLIYUCIEHUS



OnepupoBaTh MOHATHSIMH: PpAlMOHATBHOE W JIEHCTBUTENHHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs ApOOb, IPOLEHTHI.

BeimonHATh  apudMeTHUYECKHE ~— Oomeparii ¢ paldOHAIBHBIMH |
JEHCTBUTEILHBIMY YHCIIAMHU.

BrimonHsaTe npuOmmKEHHBIE BRIYUCICHUS, UCTIONB3YS MPaBHIa OKPYTJICHUS,
JeNaTh MPUKUIKY U OLEHKY pe3yIbTaTa BEIYMCICHHN.

OmnepupoBaTh TOHATUSMHU: CTETICHb C IIEJIBIM TOKa3aTeleM; CTaHIapTHas
dopMa 3amuMcu JAEUCTBUTENBHOIO YHMCIA, KOPEHb HATypajJbHON CTENEHHU;
MCTIONB30BaTh MOJIXOAIIYI0 GOpPMY 3aMUCH JCHCTBUTEIBHBIX YHCET IS PEIICHUS
NPaKTUYECKUX 3a/1a4 ¥ MPEACTABICHUS TaHHBIX.

OmnepupoBaTh MOHITHSIMH: CUHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOTO YTJIa;
UCIIOJIb30BaTh 3aMKCh MPOU3BOJIBHOIO yria yepe3 oOpaTHble TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUsS ¥ HEPABEHCTBA

OmnepupoBaTh TMOHSATUSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJNOE,
paluoHaibHOE, UPPAlMOHAIbHOE YpAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BeImosiHATE TIpeoOpa3oBaHus TPUTOHOMETPUUYSCKHX BBIPAKECHUH M PEIIaTh
TPUTOHOMETPUICCKUE YPABHEHHSI.

BrimonHaTe npeoOpa3oBaHus LENBIX, PANMOHATIBHBIX M HPPAIMOHATBHBIX
BBIpOKEHUA W  pelmaTh OCHOBHBIE  THUMBl  IENBIX, palUOHAIBHBIX |
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMmeHsTh ypaBHEHUS U HEPABEHCTBA JJIS PEUICHUSI MATEMaTHUECKUX 3aa4
M 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeasIbHOM KU3HHU.

MopenupoBaTh pealibHbIe CUTyallMM Ha fA3BIKE aiareOpbl, COCTABISTH
BBIDQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara aareopsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATHAMHU: (YHKIHSA, CIIOCOOBI 3aMaHusl (HYHKIMH, 00JacTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHWU (yHKmuu, rpaduk (QyHKIUH, B3aHUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TOHATHUSAMU: HYETHOCT U HEYETHOCTh (DYHKIMH, HYIH
(GYHKITUH, TTPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBaTh rpaduiku GyHKIUMA 715 PEIICHUS YpaBHEHUIA.

Ctpouth u unTaTh rpadyKu TUHEHHON (DYHKIMHM, KBAAPATUIHON (DYHKITUH,
CTETICHHOW (DYHKITUH C TIEJIBIM TTOKa3aTeJIEM.

Ucnonp3oBate rpadukd (QYHKIUN JUISI  UCCIIENOBAHHS TPOILECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 3a]a4d W3 JAPYTHX YUeOHBIX MPEAMETOB U peaIbHOU
’KU3HU; BRIpAXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXTY BETUIHMHAMH.

Havana maTeMaTH4eCKOr0 aHAJIU3a



OnepupoBaTh TMOHATHSMU: TOCIEIOBATEIBHOCTh, apudmeTrnyeckas u
F€OMETPUYECKAs IIPOTPECCHUH.
OnepupoBaTh TMOHATUSMHU: OECKOHEUHO YyOBIBalOllass TeOMETpUuecKas
nporpeccusi, CcyMmMa O€CKOHEUHO yObIBaIOIIEH reOMETPUUECKON TPOTPECCHUHU.
3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.
Hcnonp30BaTh CBOKWCTBA IMOCIEAOBATENBHOCTEW U MIPOTPECCUM IS PELICHUS
peaNBHBIX 3aJ1a4 NPUKIAJHOIO XapaKTepa.
MHo:KecTBa M JJOTHKA
OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUH HAJL MHOKECTBAMMU.
Hcnonp30oBaTh  TEOPETHUKO-MHOKECTBEHHBIM  anmapar Jjsl  ONUCAHUSA
peanbHBIX MPOLIECCOB M SIBJICHHWM, TPU pPEIICHUU 3ada4 U3 JPYrux y4eOHBIX
MPEIMETOB.
OnepupoBaTh MMOHSITUSIMHU: OIpENICIIEHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeIbCTRO.
TEMATHYECKOE IIVIAHUPOBAHMUE
10 KIIACC

KouaunuecrBo yacos DJ1eKTPOHHBbI

/ HaumeHoBaHue pa3aesioB U B Kontpoan IpakTuyec e (undposbie)
n ce
TeM NMPOrpaMMbl HbIE KHe oOpa3oBareJib

n ro
padoThbI padoThbI HbI€ pecypchl

MHokecTBa palroOHAJIbHBIX U
I[GﬁCTBPITGJ'II)HI)IX YHUCCJI.
PaI_[I/IOHaJ'IBHI)Ie YPaBHCHUA U
HCpaBCHCTBA

OYHKIIUU U TPAPUKH.
2 CrereHp C 1esbIM 10 1
oKa3zaTelieM

ApubMeTHnuecKnii KOpeHb N—
OM CTEIICHM.
HppanmonanbHble ypaBHEHUS
1 HEPABEHCTBA

Dopmyiibl
4 TpuronomeTpun. TpuroHomerp 30 1
WYECKUE YpaBHEHHS

[TocnenoBarenbHOCTH U
POTpeccuu

[ToBTOpenue, 06061IeHNE,

13 1
CHUCTEMAaTH3alMs 3HaHUU

OBIIEE KOJIMYECTBO YACOB 102 6 0




I10 ITPOT'PAMME

YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI /151 YYEHUKA

» Marematnka. AnreOpa v Hadajia MaTeMaTHIeckoro anamsa, 10 kimace/ Mepsnsk A.L.,
Homuposcknii JI.A., Ilonouckuii B.b., fAxup M.C.; nox penakuueit [lononsckoro B.E.,
OO61ecTBO ¢ orpaHMueHHOM oTBeTcTBeHHOCThIO M3naTenbckuii nentp « BEHTAHA-I'PA®y;
Axumonepnoe obmectBo «M3narensctBo «IIpocsemieHue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

"Maremartuka: AnreOpa u Hayajia MaTremMaTudeckoro ananmsa. 10 kiacc. bazoBbiii ypoBeHp"
(aBT. A.I'. Mep3sinsk, [{.A. Homuposckuii, B.b. [lononckuit, M.C. fxup). 3narensckuil HeHTp -
BEHTAHA-TPA®. Axumonepnoe o6mectBo M3narenscto "lIpocsemienne”




MyHununajbHoe 0101KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHue
«AHApeeBcKasi cpeiHss 001meo0pa3oBarebHAs HIKOJIA
umenu I'epost Poccuiickoit @enepannu Kypranosa Asexces CepreeBu4a»

COI'TACOBAHO YTBEPXJIEHO
3am. ngupexropa no YBP Jupexrop

Konbskosa E.W. Boponuna JI.B.
[Ipotokos Ne9 ot «31» aBrycra2023 r. [Tpuxa3 Nel80 ot «31» aBrycra2023 r.

Pa6ouasi nporpamma
1o ajiredpe u Ha4YaJIaM aHAJIN3a
paa 11 kaacca

2023 — 2024 y4eOHbIii TO

Anppeeso. 2023 r.



Pabouas mnporpamma yyeOHOro mpeamera aiaredpa W Hayaia
MaTeMaTHYecKoro aHaimsa a8 11 kiacca paszpaboTaHa B COOTBETCTBHM C
TpeOOBAHUSAMU:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHUU B
Poccuiickoit @enepannmny;

o nmnpukaza MunnpocBemenus ot 22.03.2021 No 115 «O6 yTBepkaAcHUU
[lopsimka opraHu3alndyd M OCYIIECTBICHHS 00pa30BaTEIbHON NEATEITHHOCTH IIO

OCHOBHBIM  00mIe00pa3oBaTelNbHBIM  MpOrpaMMaM  —  00pa30BaTEIbHBIM
porpaMmaM HayaJbHOIO OOIIEro, OCHOBHOTI'O OOILIEr0 M CpEeIHEro OOIIero
o0pa3oBaHU;

o Ilpukaza ot 6 oxTs6pst 2009 r Ne 413 «OO yTBepKJI€HUM M BBEJICHUU B
nevicteue ®I'OC cpennero obiiero oOpa3oBaHus»

o CII 2.43648-20 «CaHUTapHO-3IUAEMHUOJIOTHYECKHE TpeOoBaHUs K
OpraHu3aIusM BOCHUTAHUSA W OOYYCHHS, OTAbIXa W O3JOPOBJICHUS JETeH U
MOJIOIC)KHUY», YTBEPKJACHHBIX IOCTAHOBJIEHHUEM TIJIABHOI'O TOCYAapCTBEHHOTO
canuTapHoro Bpava Poccun ot 28.09.2020 No 28;

o CanlluH 1.2.3685-21 «I'urneHuyeckue HOPMATUBBI W TPEOOBAHUS K
oOecrieueHUI0 0e30MacHOCTH M (Miau) Oe3BpeAHOCTH JUIsl 4YeloBeka (PakTopoB
cpeabl 0OUTaHUs, YTBEPKJACHHBIX IOCTAHOBICHUEM IJIABHOT'O CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2;

e KOHIICNIIMK TIpenojaBaHus wmarematuku B Pocculickon @enepaunu,
yTBepkIeHHOH pacniopsbkeHueM [IpaButenscra oT 09.04.2016 Ne 637-p

. Paboueit mporpaMmebl
Bocriutanust MBOY «Anapeesckas COII umenu I'epost Poccuiickoit deaepanun
Kypranosa Anexcest CepreeBuua;

o Yuyeonoro miana MbOY «AnnpeeBckas COILl umenu I'epost Poccuiickoii
®enepanun Kypranosa Anekcess CepreeBuuay, yTBEPKIAECHHOI'O IPUKA30M IO
mikosie ot 29.06.2023 Ne 140.

B ocHoOBY pa3zpaboTku mporpaMmbl MOJIOKEHA aBTOpCKas mporpaMma Mep3Jsika
A.T. IIporpamma obecrieueHa YMK mis 11 kimaccoB aBropoB Mepanska AT,
[Tomonckoro, Sxupa

INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

B nuunocmuom nanpagnenuu:

* YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOW MBICIIA B YCTHOW U MMHUCbMEH
HOU pedH, MOHUMATh CMBICJ TIOCTABJICHHOM 3a/1a4l, BbICTPAUBATh apTyMEHTALIHIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

e KPUTUYHOCTbH MBIIUICHUS, yMEHUE PACIIO3HABATH JIOTUYECKA HEKOPPEKTHHIE
BBICKAQ3bIBAHMS, OTJINYATh TUIIOTE3Y OT (DAKTA;

e TPEACTaBICHUE O MATEMATHUUECKON HayKe Kak cepe 4eI0BeUeCKOM
NEeATEeNbHOCTH, 00 3Tanax ee pa3BUTHUsA, O €€ 3HAUMMOCTH JJIS pa3BUTHUS
MBUJIN3ALINN;

e KpEaTUBHOCTH MBIILICHHS, UHUIIUATHBA, HAXOJYUBOCTh, AKTUBHOCTH MPH
pelIeHNH MaTeMaTUYECKUX 3a/1a4;



https://vip.1zavuch.ru/#/document/99/902389617/
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e YMEHHE KOHTPOJUPOBATh MPOLECC U Pe3yIbTaT yUeOHOM MaTeMaTHYECKOU
NEATEIbHOCTH;

e CIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHITHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a71a4, PELUICHUM, PACCYKICHUN.

B meTanpeameTHOM HalpaBIICHUU:

o TEepBOHAYAIbHBIC IPEACTABICHUS 00 UACSIX U O METOJIaX MAaTEMATUKU KaK
YHUBEPCAJIBHOM A3bIKE HAYKH U TEXHUKH, CPEJICTBE MOJIECIIMPOBAHHUS SIBICHUN U
ITPOLIECCOB;

e YMEHHE BHJIETh MAaTEMATUYECKYIO 331a4y B KOHTEKCTE MPOOIEeMHOM
CUTyalluu B IPYTUX JUCLUIUIMHAX, B OKPYKAIOIIEH )KU3HH;

e YMEHHE HaXOJUTh B PA3IUYHBIX UICTOYHUKAX HH(OPMAIMIO, HEOOXOAUMYIO
JUISL pelIeHUsl MaTeMaTUYeCKUX MpobJieM, MPeICTaBIIATh €€ B MOHATHOM GopMme,
NPUHUMATh PEUICHUE B YCIOBUSAX HEMOJHON U U30BITOYHON, TOUHOH U
BEPOSATHOCTHON MH(pOpPMALIHH;

e YMEHHME NOHMMATh U UCIOJIb30BATh MATEMAaTUUECKUE CPEACTBA HATJISJHOCTH
(rpaduku, TuarpaMMmsbl, TAOJIMIIBI, CXEMBI U JIp.) JUJISl WITIOCTPALUH,
UHTEpIpETAUHU, apTYMEHTAIUH;

e YMEHHE BBIJBUTATh TUIOTE3bI IPU PEIICHUU YYEOHBIX 3a/1a4, TOHUMATh
HEOOXOJIMMOCTh UX MPOBEPKU;

e YMEHHUE MPUMEHSTh UHAYKTUBHBIE U IETYKTUBHbBIE CITIOCOOBI PACCYKICHUH,
BUJIETh PA3JINYHbIC CTPATErUU PELIECHUA 3a]aY;

e IIOHUMAHHE CYLIHOCTH aITOPUTMHUUECKUX IIPEANUCAHUN U YMEHUE
JEUCTBOBATH B COOTBETCTBUU C IIPEIJIOKEHHBIM AJITOPUTMOM,;

e YMEHME CaMOCTOSITEIbHO CTaBUTb LIEJIH, BBIOMPATh U CO3aBaTh AJITOPUTMBbI
IUIs pellieHusl yYeOHbIX MaTEMaTHUECKUX MPooIIeM;

e YMEHHE IUIAHUPOBATH U OCYLIECTBIATH AEATEIbHOCTD, HAIIPABICHHYIO HA
peleHne 3a1a4 UCCIIEN0BATEIbCKOTO XapaKTepa.

B npeomemnom nanpagnenuu

3HATh:

. MOHSATHE TTPOU3BOIHON (HYHKITNHU, (GU3NUECKOTO U TEOMETPUUECKOTO
CMBbICJIa POU3BOTHOM;

. MOHSITHE MIPOU3BOIHON CTETIEHU, KOPHSI;

. npaswia qudpepeHnnpoBaHus;

. (bopMyITBI TPOU3BOIHBIX SJIEMEHTAPHBIX (YHKIINM;

. ypaBHEHHE KacaTelbHOH K TpaduKy QyHKINU;

. QITOPUTM COCTABJICHHS YPaBHEHHUS KacaTeIbHOM;

. MOHSITHE CTAIIMOHAPHBIX, KPUTHUECKUX TOUYEK, TOUEK IKCTPEMYyMa;

. KaK MPUMEHSTh POU3BOJHYIO K UCCIEAOBAHUIO () YHKIIUNA U TOCTPOSHUIO
rpaduKoB;

. KaK MCCIIeIOBATh B IPOCTEHIINX Caydasx GyHKIIUA HA MOHOTOHHOCT®,
HAXOJUTh HAaMOOJbIIIEe M HANMEHBIIIEE 3HAUCHUSI (PYyHKITUH;

. MOHSITHE TIEPBOOOPA3HOM, MHTETpAa;

. MpaBUJIa HAXOXKIEHUS TTePBOOOPA3HBIX;

. Ta0IUIy TEpBOOOPA3HbIX;

. dbopmyny HrroTona- JleliOnua;



. IIPaBUJIa NHTETPUPOBAHUS;

o TMOHATHE KOMOMHATOPHOM 3aJ]a4l U OCHOBHBIX METO/IOB €€ peleHus
(mepecTaHOBKH, pa3MEILEHUs, COUETaHHsI 0€3 TOBTOPEHUS U C IOBTOPEHUEM);

e IIOHSTHUE JIOTUYCCKOM 3aJa4H;

o MpUEMBI pellleHuss KOMOWHATOPHBIX, JOTUYECKUX 33/1aY;

e BJIEMEHTHI rpa)OBOr0 MOJIETUPOBAHMUS;

¢ TMOHATHE Jorapudpma, OCHOBHOE JOrapu(PMUUYECKOE TOKAECTBO U CBOMCTBA
JorapupmMoB;

o (opMmyiy nepexoaa;onpezeneHue JorapupMuueckon GyHKIUU U e€
CBOMCTBA;

¢ TOHATHE JOTapU(PMUYECKOr0 YpaBHEHHS U HEPABEHCTBA;

e METOJbI peUIeHUs JOrapuPMUIECKUX YPaBHEHUN;

e QJITOPUTM pPEIICHUS JTOTapu(PMUUECKUX HEPABEHCTB;

e OMNpEJIeNICHUE MOKa3aTeIbHOM PYHKIIMH U €€ CBONCTBA;

e METOJBI pELUICHUS MOKA3aTENIbHBIX YPABHEHUIM U HEPABEHCTB U UX CUCTEM;

YMETb:

. BBIYHCIISATH IPOU3BOIHYIO CTCIICHHON (DYHKIIMHM M KOPHS;

. HAXOJUTh MPOU3BOJIHBIC CYMMBI, pa3HOCTH, ITPOU3BEACHUS, YaCTHOTO;

. IIPOM3BOJIHBIC OCHOBHBIX JICMEHTAPHBIX ()YHKIINM;

. HAXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIIUN CII0KHOTO apryMEHTa;

. HAXOJAUTh HHTEPBAJIBI BO3PACTAHUS M YObIBAaHUS (HYHKIIHIA;

. CTPOHTH ACKU3 Ipadrika HETIPEPhIBHOW (PYHKIINH, ONIpeIeIEHHON Ha
OTpe3Ke;

. HaXOJIUTh CTAIIMOHAPHBIC TOYKU (PYHKIIMH, KPUTHUECKUE TOUKHA U TOUKU
IKCTPEMYMa;

. NPUMEHSTH TPOU3BOAHYIO K UCCIIEIOBAHUIO () YHKITUI U TOCTPOCHHIO
rpaduKoB;

. HaXOJUTh HAHOOJIbIIICE M HAUMEHBIIICE 3HAUCHUE (PYHKIIHH;

. IPOBOJIUTH HHPOPMAITMOHHO-CMBICIIOBOM aHAIN3 IPOYUTAHHOTO TEKCTA B

y4eOHUKE, y9acTBOBATh B AHAJIOTE, IPUBOJAUTH MPUMEPHI; ApTyMEHTHPOBAHO
OTBEUYaTh Ha MTOCTABJICHHBIE BOIIPOCHI, OCMBICIMBATH OIIUOKU U UX YCTPAHSTh;

. JO0Ka3bIBaTh, UTO JaHHAS (QYHKIIHS SIBISICTCS IEPBOOOPA3HOM ISl IPYTOid
JTaHHOHN (hYHKITUH;

. HaXOAUTh OJIHY U3 TIEPBOOOPA3HBIX JJII CYMMBI (DYHKITUH U
npousBeAeHUs QYHKIIMHA HAa YUCIIO, UCTIONIb3Ys CIPABOYHBIE MATEPUAIIBI;

. BBIBOJIUTH MIPaBUiIa OTHICKAHUS TEPBOOOPA3HBIX;

. N300pakaTh KPUBOJIMHEHHYIO TPAIEIUI0, OTpaHUYEHHYIO TpadukaMu
AIIEMEHTAPHBIX (DYHKIIHIHA;

. BBIYUCIISITE UHTETPA OT AIEMEHTApHON (YHKIIUU MTPOCTOTO apryMEHTa

o ¢popmyse  HeroTona JleiOHMIIA ¢ TTOMOIIBIO TAOIUITEI IEPBOOOPA3HBIX U
MIpaBUJI HHTETPUPOBAHNS,

. BBIYHCJISTH TJIOMIAlb KPUBOJIMHENHOM TpaNeuu, OrpaHUYCHHOU
npsAMBIMH X = @, X = b, ockio Ox 1 rpadukoM KBaApaTUYHON (PYHKIUH;
. HAaXOJIMTh IUIOMIAAb KPUBOJIMHEHMHOW Tpaneun, OrpaHUuYEHHO U

napaboyiamu;



. BBIYUCTISITH Ty Th, POUICHHBIN TEJIOM OT Hadaja ABMKCHHS 10
OCTaHOBKH, €CITM U3BECTHA €TO CKOPOCTH;

e TIPOU3BOJUTH ACHCTBUS C KOMILJICKCHBIMU YHCIIAMH;

o u300paxaTh (UTYpHl HA KOMIUIEKCHOM TJIOCKOCTH;

e TIOJB30BATHCS PA3IMYHBIMA HHTEPIPETAIIMSAMU KOMIUICKCHBIX YHACET IS
peleHus 3aaad.

e  HCIOJH30BAaTh OCHOBHBIC METO/BI PEIICHUS KOMOMHATOPHBIX,
JIOTUYECKHUX 3ajad;

o pa3pabaThIBaTh MOJAEIN METOJOB PEIICHHUS 3a/1a4, B TOM YUCIIE U TIPU
MOMOIIIH TPaOBOTO MOJEITUPOBAHHS,

e TMEPEeXOJUTh OT WJCH 33/1aUu K aHAIOTUYHOM, Oosiee mpocToii 3aaye, T.€. OT
OCHOBHOM MTOCTaHOBKH BOIIPOCA K CXEME;

e YCTaHABJIWBATh CBSI3b MEKIY CTCIICHBIO U JIOTapu(PpMoOM;

e  BBIYHCIIATH JIOTAPU(M YHCIA TI0 ONPEICTICHUIO;

e TIPUMECHSATH CBOWCTBA JIOTApU(MOB;

e BBIpaXKaTh JIAHHBIN JIOTapU(M Yepe3 NeCITUYHBIN U HATYPaJIbHbIN;

e TPUMECHSATH OIPEACIICHHE JorapupMuueckoi GyHKIIMH, e€ CBONCTBA B
3aBUCUMOCTH OT OCHOBaHHS,

e OIPEACNATH 3HAUYCHHUE (DYHKITMH 110 3HAYCHHIO apTyMEHTA MPU Pa3TUIHBIX
crocobax 3aanust PyHKIUY;

e pemaTh MPOCTCHIIHE JIOTApU(DMHUCCKUE YPABHECHUS, UX CHCTCMBI;

e TMPUMEHATH PA3IMYHbIE METOABI JUISl pEeLIEHUs TOTapu(PMUUECKUX
YpPaBHEHUM;

e pemaTh NpocTeiIme JorapudmMudeckue HepaBeHCTRA.

e OIpEAeNATh 3HAUCHUS NMOKA3aTEIbHOM (PYHKIIUU IO 3HAYCHUIO €€ apryMeHTa
IpU pa3IUYHBIX cloco0ax 3a1anus GyHKIUU;

e CTPOUTH rpadvK MOKa3zaTeIbHOU PYHKITNH;

e TPOBOJUTH ONUCAHUE CBOMCTB (DYHKIINH;

e HCMOJB30BaTh rpaduK MOKa3aTeNIbHON QYHKIIMU JJIS1 PEIICHUS YPaBHEHUH U
HEPABEHCTB TpahuecKuM METOIOM;

e pemaTh NPOCTEHIIINE OKa3aTEIbHbIC YPABHEHUS U UX CUCTEMBI;

e pemiaTh MOKa3aTeIbHbIC YPaBHEHUS, IPUMEHSS KOMOMHAIIMIO HECKOJIBKUX
AITOPUTMOB;

e pemaTh MPOCTEHIIINE TOKa3aTeIbHbIE HEPABCHCTBA U MX CUCTEMBI;

e pemiaTh MOKa3aTeIbHbIe HEPABEHCTBA, MPUMEHSISI KOMOMHAINIO HECKOIBKUX
aITOPUTMOB;

e CaMOCTOSITENIHFHO UCKATh M OTOMPATH HEOOXOAUMYIO /IS PEIICHUS YIEOHBIX
3a1a9 HHPOPMAITHIO;

e TPEIBUIETH BOZMOXKHBIC MTOCIEICTBHS CBOUX JCHCTBUH.

COILEPKAHUE YYEBHOI'O IPEJIMETA
1. IlpousBoaHas U eé NpUMeHEHMHeE.
[TpousBoaHas. [Ipon3BogHbBIE CYMMBI, MPOU3BEAECHUS U YACTHOTO.
[TpousBosiHas cteneHHON (PYHKIMU € LeNbIM Moka3areneM. [Ipon3BoiHble cuHyca
1 KocuHyca. ['eoMeTpruieCcKril 1 MEXaHUYECKUN CMBIC TPOU3BOIHOM.



[IprmeHeHue npor3BOAHON K MOCTPOEHUIO IpaKOB (PYHKIIMN U PELIECHUIO 3a/1a4
Ha OTHICKAHHE HauOOJBIIEr0 U HAUMEHBILIETO 3HAYEHUI.

2. Iloka3arenbHasi M Jorapudpmuyeckasi QyHKuuu

[loka3zarenbHast pyHkuus, e€ cBoiicTBa u rpaduk. [lokasaTenbHble ypaBHEHUS.
IlokazarenbHble HepaBeHCTBA. CUCTEMBI TOKA3ATEIBHBIX YPABHEHUN U
HepaBeHCTB. Jlorapu@mel. CBoiicTBa norapudmos. JlecaTuuHble U HaTypajbHbIE
norapudmel. Jlorapupmuueckast pyHkuus, e€ cBoiicTBa U rpaduk.
Jlorapudmuyeckue ypaBHeHus. Jlorapudmudeckue HepaBeHCTBA.

3. UHTerpan u ero npuMeHeHue

IlepBooOpa3zHnas. [lepBooOpa3Hbie CTENEHHON (PYHKIIMU C LEIbIM [TOKa3aTelleM,
cuHyca U KocuHnyca. [IpocTeiiime npaBuiia HaX0XKJAEHUS IEPBOOOPA3HBIX.

ITnomane kpuBoanHeHOU Tpanenuu. Marerpan. @opmyna HerotoHa —
JleitOnuna. [Ipumenenre nHTerpaga K BBIYMCICHUIO TIIOMIAied U 00beMOB

4. JneMeHTbl KOMOMHATOPUKH.

TabnuyHoe U rpaduyueckoe NpeAcTaBIeHUE TaHHbIX. YHUCTOBbIE
XapaKTepUCTUKH pANIOB AaHHBIX. [loouepEnHblii U OJTHOBPEMEHHBII BHIOOD
HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO MHOXk€ECTBA. DOpMyIIbl yncia
NEpPECTaHOBOK, COUETAHUM, pa3MelieHni. PereHrne KoMOMHATOPHBIX 3a/1a4.
®opmyna 6unoma Herorona. CoiicTBa OMHOMUHANIBHBIX KO (UIIMEHTOB.
Tpeyronbauk Ilackans.

5. IToBTOpeHMe U cUcTEMATH3ANUS Kypca ajiredpa u Hayajia aHaju3a

TEMATHYECKOE IINTAHUPOBAHUE

Copeprxanue yueOHOT0o MaTepuana KonunuecTBo [TpumepHbIe
4acoB CPOKH U3YUYEHUS

I'naBa I. [Ipon3BoaHas u €€ MpUMEHEHUE 254

I'mara Il. [Toka3arenbHas u orapupmMudecKas 304

byHKIMHN

I'nasa Ill. Muterpan u ero npuMeHeHne 154

I'mara IV.DneMeHTH KOMOMHATOPHUKHU 114

I'naBa V.2yneMeHTHl TEOPUU BEPOSITHOCTEU 10 4

[ToBTOpEHUE Kypca anreOphl U Havajla aHAIHN3a. 114

Pemenne 3amau EI'D

Y4e0H0 — MeTOAMYECKUI KOMILTIEKC

o Anrebpa m Havanma ananmu3a: 11 kmacc: y4eOHHMK ISl ydalluxcs
obmeoOpaszoBarenbHbiX yupexkaenuit / A.I'. Mepsmak, B.b. Tlomonckuii, M.C.
Sxup. — M.: Benrana-I"pad, 2020.

o Anrebpa m Hauvana aHanmuza: 11 Kiacc: MTUAAKTHYECKUE MaTepHUAIbI:
nmocodue I ydamuxcsi oOmieoOpazoBaTenbHbIX yupexacHuit / A.I'. Mepask,
B.b. Ilononckwuit, E.M. Pabunosuy, M.C. Axkup. — M.: Benrana-I'pad, 2019.

o AnreOpa u Hauana anammza: 11 xnacc: metonuueckoe nocobue / E.B.
bymko, A.I'. Mepsnsik, B.b. Tlononckuit, M.C. Sxup. — M.:Bentana-I'pad, 2019.
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