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HOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma ydyeOHOTO Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaromuxcsi 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOrO TOCYIaPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHusA, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, M TPAAMIUNA POCCHUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl OOECTIEUMBAET OBIAJACHHE KIFOUEBHIMU
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
0o0pa30BaHus, 1IETOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCS.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIIM3a» SBISICTCS OAHHUM W3
HamOojiee 3HAYMMBIX B TpPOrpaMMe CTapiied IIKOJIbI, ITOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECIIEYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy I HM3yYeHHsS BCEX
€CTCCTBCHHO-HAYYHBIX KYPCOB, a C JPYrodl CTOPOHBI, (OPMHPYET JIOTHUECKOE H
a0CTpaKTHOE MBIIIJICHUE YYallUXCs Ha YypOBHE, HEOOXOJIMMOM JUISI OCBOCHUS
KypcoB HMH(POPMATHKHU, OOIIESCTBO3HAHMS, HWCTOPWUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecsl OBIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KoTopasi GOpMyIMpYyeT CBOM IOCTH)KEHHUSI B MaTeMaTH4ecKol (opme.

Kypc anrebpsr 1 Havan MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY IS
YCIIENITHOT'O OBNIAZICHUSI 3aKOHAMH (U3UKH, XUMHUHU, OHWOJOTUH, TOHHMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHKH W OOIIECTBEHHOH JKH3HH, IO3BOJIACT
OPUCHTHPOBATHCSI B COBPEMEHHBIX NHU(POBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOHN JXKM3HH. B TOXKe BpeMms OBiaJieHHE
aOCTpakTHBIMH W JIOTHYECKH CTPOTUMH MATEMATHYECKUMHU KOHCTPYKIHUSIMHU
pa3BUBaeT yMEHHWE HaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKACHUS, MCIIOJIb30BaTh 0000IICHNE U KOHKPETHU3AIMI0, aOCTparupoBaHue M
aHaAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3ydenus
anreOppl W HaYal MAaTeMaTUYeCKOTO aHajin3a B CTaplied IIKOJe YydJaliuecs
MOJIYYatOT HOBBIM ONBIT pEHIEHUS TMPUKIATHBIX 3a7a4, CaMOCTOSTEIIBHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETICH peabHbIX CUTYyallMii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHWM, 3HAKOMSTCS C  OpUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TpUpOJIE, HAyKe HU B HCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEeMaTUYECKUMHU OTKPBHITHIMHU U UX aBTOPaMHU.

Kypc obGmamaer 3HAYMTENbHBIM BOCIHTATEIBHBIM IOTEHIIMATIOM, KOTOPBIN
peanm3yeTcsl Kak 4depe3 y4eOHbIH Marepual, CIocoOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK M Yepe3 ChenupuKy ydeOHOW esTeIbHOCTH,
TpeOyromen CaMOCTOSATEITLHOCTH, aKKypaTHOCTH, MIPOIOJKUTETHHOM
KOHIIEHTpAI[MN BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYYCHHBIA PE3yIbTaT.

B ocHoBe Meromukum oOyueHHs anreOpe W HadagaM MaTeMaTHYeCKOTro
aHaAJIH3a JISKUTACSITCIIbHOCTHBIN MPUHIIATI 00yYEHUSI.

CtpykTypa Kypca «AnreOpa u Hadajga MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET



CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUU: «YHUCIa W BBIYUCICHUSY,
«Dynkuun  u - rpadpuku», «YpaBHEHMS W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHamusa», «MHoOXkecTBa U JIOTMKa». Bce  OCHOBHBIE
COZIEP/KATEIIBHO-METOAUYECKUE JIMHUM H3Yy4YalOTCS HA NPOTSIKEHUH ABYX JIET
oOydeHHMs B CTaplliel IIKOJIe, ECTECTBEHHO IOMOJHSASA APYr APyra U MOCTENEHHO
HaChbI[asiCb HOBBIMH TE€MaMu M  paszzaenamu. JlaHHBIA  Kypc SIBISETCA
MHTErPAaTUBHBIM, TOCKOJbKY OOBEAUHSET B celde CcoJepKaHHEe HECKOJIbKHUX
MaTeMaTUYeCKUX AUCIUIUIMH: alredpa, TPUrOHOMETPHUsI, MaTEMaTUUECKUI aHaIN3,
Teopuss MHOXKeCcTB U Ap. [lo Mepe Toro kak ywamiuecst OBIaJeBalOT Bc€ Ooiiee
MIMPOKUM MaTE€MaTUYECKUM allapaToM, Y HUX MOCIeN0BaTENbHO (hOpMUpPYETCS U
COBEPIICHCTBYETCSA YMEHHE CTPOUTh MAaTEMAaTHYECKYIO MOJENb peallbHOU
CUTyallud, TPUMEHSATh 3HAaHUA, MOJIyYeHHbIE B Kypce «Auredpa W Havana
MaTEMaTUYECKOr0 aHaju3a», JJIs pelIeHUs] CaMOCTOSITENbHO CHOPMYITHMPOBAHHON
MaTeMaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH NOJIYUYEHHBIN PE3YIIbTAT.

ConepxaTenbHO-METOANYECKAs JTUHUA «YHCIa U BBIYMCIEHUS» 3aBEpLIACT
(bopMHUpOBaHUE HABBIKOB HCIOJIB30BAHMS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM mIKoje. B crapmei mkosie ocoboe BHUMaHUE yAENseTcs
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHBIX (OpPM 3aluCHU JACHCTBUTENBHOIO YHCIA, YMEHHE
pallMOHAJIBHO BBINOJHATh JEWCTBUS C HHMH, J€JaTh NPHUKUIKY, OLICHUBATH
pe3ynpTaT. OOyuwarommuecs NOIY4YarOT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBIIIOJIHEHUS JEHCTBUM C 4YHClIaMHu, 3alUCaHHBIMH B CTaHIApPTHON Qopme,
UCITOJIb30BAHUS MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JInausa «YpaBHEHUS U HEPABEHCTBA» PEANNU3YETCS HA IPOTKEHUU BCETO
oOyueHusi B cTapliedl IIKoJe, MOCKOIbKY B KaXJIOM pas3zesie NporpaMMbl
IpPEeyCMOTPEHO PEIIEHUE COOTBETCTBYIOUIMX 3adad. OOydwarolmuecs OBJIAJEBAIOT
pPa3IMYHBIMUA METOJAMHU PELICHUs LEIbIX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JOrapupMUYECKUX M  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. lloirydyeHHbIe yMEHNs UCTIONIB3YIOTCS IIPU UCCIIEA0BAHUU
(YHKIMI C NOMOIIBIO IMPOU3BOJAHOM, PEIIEHUH MPUKIAJHBIX 33434 U 33Jad Ha
HaxoKJIeHWe HaumOOJBIIMX U HAUMEHBIIMX 3HaueHUN ¢yHkuuu. JlaHHas
colep)kaTesibHas JIMHUS BKJIIOYaeT B cel0d Takke (QopMHUpOBaHUE YMEHUN
BBIMOJIHATH pacy€Tbl 1Mo ¢GopMysaM, MpeoOpa3oBaHUs UENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUN, a4 TAK)KE BBIPAKECHUH,
COJepKaIllUX CTeNeHu U Jorapudpmel. braromaps u3ydeHUIo anreOpanyecKkoro
Marepuajga MNPOMCXOAWT  JaJbHEWINEe  pPa3sBUTHE  AITOPUTMHUYECKOTO H
aOCTPakTHOTO MBIIUICHUSI YydYalluxcs, (HOPMUPYIOTCS HAaBBIKM JE€TYKTUBHBIX
paccyxneHud, paboTel ¢  CHUMBOJBHBIMH  (GOpMaMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEW W 3aBUCHMOCTEH B BHJIE PAaBCHCTB W HEPaBEHCTB. AnrebOpa
npeniaraeT A3(QQEKTUBHbIE WHCTPYMEHTBI JUISl pEIICHUS MPaKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 33714, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToANYEeCKass JHHUS «DyHKUMU U rpauKu» TECHO
MIEPEIIETAETCA C APYTUMU JIMHUAMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEA0BATENBHOCTD W3YYCHHUS Marepuaa. N3yuenne CTEIIEHHOMU,



MOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (YHKLUMN, UX CBOMCTB
U rpaUKoOB, UCIOJIb30BaHUE (PYHKIMHU NI pelleHus 3a1ad U3 IpPYrux y4eOHbIX
MIPEIMETOB U PEATIbHON U3HHU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAJIU30M,
TaK U C pEUICHHEM YpaBHEHUH W HepaBeHCTB. Ilpu »TomM Oonbllioe BHHMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)kaTh (GOpMYyIaMH 3aBUCUMOCTH MEXY
pa3IUYHBIMUA BEJIMYMHAMH, HCCIEOBaTh IOJYyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuas 3Toil coliepaTeIbHONU JUHUN HalleJIeH Ha pa3BUTHUE YMEHUU
M HaBBIKOB, IMO3BOJISIOIIMX BbIPAXAaTh 3aBUCMMOCTH MEXJIYy BEJIMYMHAMU B
paznuuHoON (opme: aHAIUTUYECKOM, Tpaduyeckoi u cioBecHoi. Ero msydenwue
CIIOCOOCTBYET ~ Pa3BUTHUIO  ANTOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3ALlMH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHas JuHUg «Hadanma maTeMaTH4eCKOro aHajlv3a» MO3BOJISIET
CYLIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTHYeCKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JOCTYIHBIX 00yYarouuMcsi, y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouTh Tpaduku (QyHKIMH, ompeAensTh HX HauOONbIIME W HAUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU QUTYp U OOBEMBI TeNl, HAXOJUTh CKOPOCTU H
yCKOpeHus TmpoueccoB. JlaHHas conepkaTelibHas JMHUSA OTKPBHIBAET HOBbBIE
BO3MOXHOCTH TIOCTPOCHHMSI MAaTeMAaTHYECKHX MOJIeJie peabHBbIX CHUTYyalluH,
HAXOXJACHUS HAWIYYIIEro pPEIIeHHUs B MPHUKIAJAHBIX, B TOM YHUCIE COI[MAIBHO-
HKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHalinu3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPaKTHOTO, (HOPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMHUPOBAHUIO YMEHUN pAaclo3HaBaTh TMPOSABICHUS 3aKOHOB
MaTEeMaTUKU B Hayke, TeXHUKe U uckyccTtBe. OOydyaronimecss y3HaIOT O
BBLAAIOLINXCS PE3YyJIbTaTaX, MOJTYYEHHBIX B X0JI€ Pa3BUTUS MAaTEMATUKU KaK HAYKH,
U UX aBTOpaX.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSA «MHOXKECTBa U JIOTMKa» B OCHOBHOM
NOCBAILIEHA  3JIEMEHTaM TEOPUM  MHOXKECTB. T€OpeTHKO-MHOKECTBEHHbIE
IPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMAaTUKU M MPEIJIararor
HanboJee YHUBEPCATBHBIN S3bIK, OOBEAUHSIIONINI BCE pa3eibl MaTEMAaTUKH U €€
IPWIOKEHUM, OHM CBSA3BIBAIOT Pa3HblE MATEMATUYECKUE TUCLMUIUIMHBI B €IUHOE
nenoe. Iloatomy BakHO JaTh BO3MOXKHOCTH HIKOJIBHUKY IOHHMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTUKW M MCIOJb30BaTh €ro Ui
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa m Hauajza MaTeMaTUYECKOTO aHAJINW3a» IMPUCYTCTBYIOT
TAK’)K€ OCHOBBl MAaTEMaTUYECKOTO  MOJCIMPOBAHMUS, KOTOpBIE IPU3BaHbI
copMUpPOBaTh HABBIKK MOCTPOCHUS MOJIEIEH pealbHbIX CUTYallHii, NCCIET0BAHUS
TUX MOJEJIEll C MOMOINBI0 amnmnapara ajreopbl ¥ MaTeMaTHUYECKOro aHaiu3a U
MHTEPIPETAlNN MOJYYEHHBIX PE3YJbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKIbId
U3 pa3/iesioB IPOrpaMMBl, IOCKOJIBKY BECh MAaTEPHAI Kypca IMIMPOKO HUCIIOIb3YETCS
JUISL pelleHusl MPUKIaAHbIX 3a7a4. [Ipyu penmeHun peasbHbIX MPAaKTHYECKUX 3a7a4
yyaluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HUCIOIb30BATh AaHAJIOTHI0, 0000IIATh M KOHKPETU3UPOBATH
npobnemy. JlesTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3a/la4y OpPraHM3yeTcsl B MPOLECCe M3YYEHHs] BCEX TeM Kypca «Anredpa v Hayaia
MaTeMaTUYeCKOTO aHaJIN3a».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4yeOHOM miaHe Ha M3y4yeHHE Kypca ajreOpbl U Hayall MAaTEMATUYECKOIO
aHanu3a Ha 6a30BOM ypoBHE OTBOAMTCS 3 yaca B Hejento B 11 kiacce.



COAEPKAHHUE YYEBHOI'O KYPCA

Yuciaa v BbIYMCICHUSA

Harypanbubsie u nensle yucna. I[lpusznaku nenumoctu nenwsix yucen. CreneHb ¢
palroOHAIbHBIM MoKa3areneM. CBONCTBA CTENEHHU.

Jlorapudm uucna. Jlecaruunbie U HaTypajlbHbIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BBIPAKEHU, COACPKAIIMX JOTapUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COJAEpPKAIIUX CTENEHU C  PAHMOHAIBHBIM
nokaszareisiem. [ [puMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUsT W HepaBeHCTBa. Jlorapudpmuueckue ypaBHEHHUS WU
HEPaBEHCTBA.

Cuctembl JMHEWHBIX ypaBHEHUW. PellleHue TpUKIaAHBIX 3adad  C
MOMOUIBI0 CUCTEMBI JIMHEHUHBIXYPABHEHUM.

CucrteMbl U COBOKYITHOCTH PAIIMOHANIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYEeCKUX 3aJlad W 3a7ad M3 Pa3IMYHbIX 00JIacTe HayKW U peaibHOU
KU3ZHU.

DOYyHKIUHN U rTpaPUuKu

Oynuknus.  [lepuogmveckue  ¢dyHkiuu. [IpoMexyTkM MOHOTOHHOCTHU
¢yHkiuu. MakcuMymbl W MUHUMYMBI GyHKIuu. Haunbosbinee m HauMeHblee
3HaueHue (PYHKIMH HAa IPOMEKYTKE.

Tpuronomerpuueckue QyHKIUMU, WX cBoWcTBa M Tpaduku. IlokazatenpHas u
norapudmuyeckas GyHKIIMH, ©X CBOMCTBA U TPpaUKH.

Ucnonb3oBanue rpad@ukoB (QYHKIUN AJId pEHICHUS YpaBHEHUW M JIMHEHWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GYyHKIMA sl UCCIAEAOBAHHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIICHUWU 3alad W3 JPYTUX y4eOHBIX
MPEIMETOB U PEATHbHOMN KU3HMU.

Havana maTeMaTH4eCKOro aHajau3a

HenpepoiBabie ¢yHKIIMA. MeETON UWHTEPBAJIOB JUIsl pEUICHUS HEPABEHCTB.

[TpousBoanas pyukiuu. ['eomeTpruuecknii u GU3NIECKUN CMBICT TIPOU3BOTHOM.
[IpownsBoaHbIE AJIEMEHTAPHBIX QYHKIHUNA. DOPMYIIBl HAXOXKICHUS

IIPOM3BOJAHOM CYMMBI, IIPOM3BEACHHS W  YacCTHOIO

byHKIU.

[IpumeHeHne MPOM3BOAHOW K HCCIEAOBaHWIO (YHKIIMA Ha MOHOTOHHOCTH

U DKCTPEMYMBI.

Haxoxxnenne HanboIbIIero ¥ HAMMEHBINETO 3HAYCHHS (PYHKITUU Ha OTPE3KeE.

[IpuMmeHeHne NPOM3BOAHOW JUISI HAXOXIACHHUS HAWIYYIIEr0 PEUICHHS B
NPUKIAAHBIX  3aJa4dax, [JId OIpPEICICHUS CKOPOCTH MPOILECCa, 3aJaHHOrO
dbopmynoit uiau rpaguKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reomerpuueckuid U Quisnueckuid cmbici. Boluncnenue

unrerpana no ¢opmyne Herorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenne yueOHOro mnpenmera «MaTtemaTtuka» AOMKHO OOecCTeYHBaATh
JIOCTH>KEHUE HAa YPOBHE CPEJIHETO 00I111ero 00pa3oBaHusl CIASAYIOIMUX JIMYHOCTHBIX,
METaIpeJIMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MMPOTPAMMbl Y4eOHOrOo TMpeaMera
«MaremaTuka» XapakTepU3YyIOTCA:

['pax1aHCKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKOUN MO3UITMK 00YyYAIOIIEerocsi KaKk aKTUBHOTO
U OTBETCTBEHHOI'O UYJieHA POCCUHUCKOTO OOIIECTBA, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakJaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBATh C COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIHMSIMY U Ha3HAYCHUEM.

[TaTproTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPAXKIAHCKON UJICHTUYHOCTH, YBaKEHUS K
MPOIIOMY Y HAaCTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUUCKON MaTeMaTUYE€CKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATHUX JOCTH)KCHHH B JIPYTUX HayKaxX, TEXHOJOTUSIX, cdepax
SKOHOMUKH.

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMUPOBAaHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U JI€SITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOT'O BKJIAJa B OCTPOCHUE YCTOMYMBOTO OYMYIIEro.
OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHUPY, BKJIOYash 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a1a4, PEIICHUA, PACCYKIECHUN; BOCIIPUUMUINBOCTHIO
K MaTeMaTUYECKUM ACIIEKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOEe BOCIUTAHUE:

chOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHITh MAaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO U O€30MacHOr0 00pasa KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0pPOBBIO (370pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM PEXXUM 3aHATHH U

OT/bIXA, peryisipHas buznueckas aKTUBHOCTH); dbuznyeckoro
COBEPILICHCTBOBAHUS, pu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BOCIIMTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYHOJIOOUS; UHTEPECOM K
paznu4HbIM  chepaM  NMPOPECCHOHANBHON  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €€ MPWIOKCHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymie mnpodeccurn M peanu30BbIBaTH COOCTBEHHBIC >KMU3HCHHBIC IUIAHbI,
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3OBaHUIO U




CaMOOOpa30BaHUIO HA MPOTSKEHUU BCEU >KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUYECKUX 3a/1a4 MAaTeMaTUYECKON HAIPABICHHOCTH.
DKOJIOTUYECKOE BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JSKOJOTHMYECKON KYJIbTYpbl, MOHUMAHHEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHONU U COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIO0AJIBHOTO  XapakTepa JKOJIOTUYECKUX MpoOseMm;
OpUEHTAIIMEN Ha MPUMEHEHHWE MAaTEeMAaTHYEeCKUX 3HAHUM JJIs pEeIICHHsS 3a7]ayB
o0JlacTU  OKpYyXalollle cpelbl, IJIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJISI OKPYXKAIOIIEH CPE/Ibl.
LIeHHOCTH HAYYHOI'O ITO3HAHHUS

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKM U  OOIIECTBEHHOW TMPAaKTUKH, T[OHUMaHUEM
MaTeMaTHUYeCKOM HayKu Kak cdepbl YeJIOBEUECKOW IeATebHOCTH, JTamnoB €&
Pa3BUTHA M 3HAYUMOCTH JUIS PA3BUTHS [MBWIM3AIMHU; OBJAJCHUEM S3BIKOM
MaTeMaTHKA W MaTeMaTHYEeCKON KYyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOSKTHYI0 W HCCIEI0BATEIBCKYIO JCATEILHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PEe3yNbTaThl OCBOCHHUS MPOTPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMY, YHUBEPCANbHBIMU Pe2YTAMUBHLIMU 0eUCMBUIMU.

1) Vuueepcanvnvie  noznasamenwvmvle  Oeticmeus, — obecneyugarom
Gopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 00YyUawuxcs (oceoeHue
Memooo8  NO3HAHUA — OKpYxHCcarowje2o  Mupa,  NpuUMeHeHue  JI02UYECKUX,

uUccie008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JIOrnYecKue TeUCTBHUSL:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBbICE NPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXKAYy TMOHATUIMH; (QOPMYIHPOBATH
OTIpEJICIICHMSI TIOHATUHN; YCTAaHABIMBAThH CYIIECTBEHHBIN MPHU3HAK KiacCU(HUKAIUY,
OCHOBaHHUS NI 0000IICHNS U CPAaBHEHHUSI, KPUTEPUH TIPOBOJUMOTO aHAJIN3A,;
BOCIIPHUHUMATh, (HOPMYITUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHEIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUHS B
dakTax, NMaHHBIX, HAONIONCHHUSIX W YTBEPKIACHUSX; MpEIaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W NMPOTUBOPEUUM;

JenaTh BBIBOJABI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSTENIBHO JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUU
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBL;

BBIOMpaTh clocO0 pelieHusl yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BblOMpaTh HauboJiee NOAXOIAIIUA ¢ YY4ETOM CaMOCTOSITEIBHO




BBIJICTICHHBIX KPUTEPHEB).

ba3oBrble nccaenoBaTenbeKue ISHCTBUS:

WCIIONB30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT TIO3HAHUS;
(GopMynrpoBaTh  BONPOCH,  (PUKCHUPYIOUIME  NPOTHUBOPEYUE,  MPOOIiEeMy,
yCTaHaBIMBaTh MCKOMOE M JlaHHOE, (OPMHpOBATh THUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CaMOCTOSITENIFHO CIIAHUPOBAHHBIA AKCIEPUMEHT, MCCIEOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBICHHS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SIBICHUSMU, TPOIIECCAMU;
camMoCTOSITeNTbHO (popMyIHpoBaTh OOOOIICHHWS W BBIBOJABI 10 pe3yibTaTaM
NpOBEACHHOTO  HAONMIOJEHUS, HCCICNOBAaHUS, OLEHWUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BBIBOJOB H 0000IIECHNUH;

NPOTHO3MPOBAaTH BO3MOXKHOE pa3BUTHE TIpollecca, a TakkKe BBIIBUTATh
MPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGota ¢ undopmarmei:

BBISIBIIATD Je(OUIIUTHI HHOOPMAIINU, TAaHHBIX, HEOOXOIUMBIX IS OTBETA HA BOIIPOC
U JIJIS1 pelICHUS 3a/1a4H;

BBIOMpAaTh WH(MOPMALMI0O W3 HCTOYHUKOB PA3TMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh ¥ HHTEPIPETUPOBATH HHQPOPMAIMIO Pa3INYHBIX BHUIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh HMH(POpPMAILIUIO, TPEACTABIATh €€ B pa3iudHbIX (dopmax,
WLTIOCTPUPOBATH TpadUuECKH;

OLICHMBATh HAJEKHOCTh MH(OPMAIMU O CaMOCTOSITENHHO CHOPMYIMPOBAHHBIM

KPUTCPHUSIM.
2) Vuusepcanvhvle KOMMYHUKAGMU@Hble Oelicmeus, o0becneyusaron

CPOPMUPOBAHHOCIL COYUAILHBIX HABBIKOG 00YUAIOUWUXCSL.

OO1enue:

BOCIIPUHMMATh U (POPMYIHUPOBATh CYXKIEHHUS B COOTBETCTBUU C YCIOBHUSIMU H
HEeJISIMU  OOIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS MO XOAY PEIICHUS 3a]ayH,
KOMMEHTHUPOBATh TOJYYCHHBIN PE3YNIbTAT;

B XOJ¢ OOCYXIEHHS 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJeMBbl, pelraeMol 3aJadyd, BBICKA3bIBATh WJICHU, HAICJICHHBIE Ha TIOUCK
pEUIeHNUs; COMOCTABISITh CBOU CYXKACHUS C CYXKICHUAMH APYTMX YYaCTHUKOB
auanora, oOHapyXKUBaTh pa3iudre W CXOJCTBO IMO3UIIMIA;, B KOPPEKTHOU Qopme
dbopMynHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yJbTaThl PEIICHUS 3aJaud, DSKCIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIUICHUS C YYE€TOM 3ajad
MPE3EHTAIMU U OCOOEHHOCTEH ayANTOPHUH.

CoTpyIHHYECTBO:

MOHUMATh M WCIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUAYaTbHON
paboThl TMpU peHieHurM Y4eOHBIX 3a7ay; NPUHUMATh IeJib COBMECTHOM
NEeATEeNIbHOCTH, IJIAHUPOBATh OpPraHU3alMI0 COBMECTHOW pabOoThl, paclpelelsiTh
BUJIbI PpaloOT, JOroBapuBaThcs, OOCYXAaThb TMpoLecC U pe3yabTaT paldoThl;
000011aTE MHECHUS HECKOJIBKHX JIIOJIEH;




y4acTBOBaTh B TIpyNmnoBbIX (opmax palboTel (0OCYyXIeHusi, OOMEH MHEHHI,
«MO3rOBbl€ IITYPMbl» W HWHBIE); BBINOJHATH CBOK 4YacTb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU WIEHAaMH KOMAaH[bl, OLIEHUBATh
KauecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHSL.

3) Vuueepcanvnvie  pecynamuenbvie oeticmeusl, obecneuusaiom
Qopmuposanue cmMvlC108bIX YCMAHOBOK U HCUSHEHHBIX HAGLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM pEUICHUS 3aJa4M, BEIOMPATh CIIOCOO pEeUICHUs C
y4€TOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH CY4ETOM HOBOM MH(POPMALIHH.
CaMOKOHTPOJIb:

BJa/IeTh HaBbIKAMHU TO3HABATEJIbHON pe(eKCUU KaK OCO3HAaHUS COBEpIIAeMBbIX
JNEUCTBUN M MBICIMTEIbHBIX MPOLECCOB, MX pEe3yJbTaTOB; BIAJETh Ccrocobdamu
CaMOMPOBEPKU, CAMOKOHTPOJISI MPOIECca U pe3yiIbTaTa pelieHUs] MaTeMaTHYeCKOn
3a/1auu;

NpEeIBUIETh TPYAHOCTH, KOTOpblE MOTYT BO3HUKHYTH IpH PEHICHUH 3a/auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILIEJU M YCIOBHUSIM, OOBSICHATH MPUUYUHBI
JOCTHKEHUS WM HEAOCTUKEHMsS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «AnreOpa M Havajga MaTEMaTHYCCKOTO aHAITH3ay
Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs JOKHO OOECIEYMBATH JOCTHIKCHUE
CIIEIYIONIUX MPEIMETHBIX 00pa30BaTCIbHBIX PE3YIbTATOB:

Yucaa 1 BbIYHMCICHUS

OnepupoBaTh NOHATUAMH: HaTypajJbHOE, LEJI0€ YHUCIO; HCIOIb30BaATh
MIPU3HAKHU JICIMMOCTH LEIBIX YUCENI, PA3JI0KEHUE YKCIa HA MPOCThIE MHOXUTEIU
IUISL pELLICHUs 3a7a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAllMOHAJIBHBIM MTOKa3aTEJIEM.

OnepupoBaTh MOHATUSAMHU: JorapudM dYHCIA, JACCATUYHBICE U HATypaJbHbBIC
norapugMsbl.

YpaBHeHUs U HEPABEHCTBA

[IpuMensTy cBOWCTBA CTemeHU JJIsI  MpPeoOpa3oBaHUsS  BBIPAXKEHUU;
ONEPUPOBATh NOHATHSAMH: ITOKA3aTEJIBHOE YPABHEHHE M HEPABEHCTBO; PELIATH
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHNU U HEPABEHCTB.

BemmonHATh  TIpe0Opa3oBaHUS  BBIPAXKEHUH, COACPKAMIMX  JIOTapU(MBIL;
OMEPUPOBATH MOHATUSIMU: JIOTapUPMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts peuienust npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEMHBIX YPABHECHUN U €€ PEUICHHE;
WCMOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN [T PEUICHUS NPAKTHUYECKUX 3a]1a4.



Haxonuts pelmieHus NpoCTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX
ypaBHEHUI U HEpaBEeHCTB. MoienupoBaTh peanbHble CUTYallud Ha SI3bIKE anreopsl,
COCTaBIIATh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA M CHCTEMBbl IO YCJIOBHIO
3a/1ayy, UCCIEA0BATh OCTPOCHHBIE MOJEIH C UCTIONb30BAaHUEM
anmnapara ajareOpsl.

DyHKIUHA U rpaPuKu

OnepupoBaTh MOHATUAMM: TepUOAUWYECcKass  (YHKUUA, MPOMEKYTKH
MOHOTOHHOCTH ~ (DYHKIIMH, TOYKM OHKCTpeMyma (QYHKUUH, HaubOoiblliee U
HauMEHbLIEe 3HAYeHUs (PYHKIUMU Ha MPOMEXKYTKE; MCIOIb30BaTh UX A
uccienoBaHus PyHKIMH, 3aJaHHON IpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH TMOKA3aTENbHOM, JorapupMUYecKod u
TPUTOHOMETPUYECKUX (PYHKIMH; U300paxaTh UX Ha KOOPAMHATHOW MIJIOCKOCTU H
UCIIOJIb30BaTh JIs PEIICHUs] YPABHEHUI U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHON MJIOCKOCTH T'paUKu TUHEHHBIX YpaBHEHUHN U
UCIIOJIb30BaTh UX ISl PEIIEHUsI CUCTEMBbI JINHEWHBIX YpaBHEHU.

Ucnonb3oBate rpaduku (GyHKUMA 7SI UCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN U3 JIPYrUX YUEOHBIX TUCIUTUINH.

Havana MaTeMaTH4ecKOro aHajin3a

OnepupoBaTh MOHITUSAMU: HENpepbIBHAA (DYHKIMS; MPOU3BOAHAS (HYHKIIUU;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHUI CMBICI TIPOU3BOTHOM IS peleHus
3a/1ad4.

Haxoautb npou3BogHbIE 3JIEMEHTAPHBIX (PYHKINNA, BBIYUCIATH IPOU3BOAHbBIE
CYMMBI, IPOU3BEJCHUS, YaCTHOTO (QYHKIUH.

Hcnonp30BaTh  MPOU3BOJAHYIO  JUIsl  HCCIENOBaHMA  (QYHKIOUMM  Ha
MOHOTOHHOCTb W DKCTPEMYMBI, NPHUMEHSITH pE3yJbTaTbl HCCIEAOBAHUS K
TIOCTPOSHHUIO TPaPUKOB.

Hcnonp30BaTh NPOM3BOJAHYIO I HAXOXKICHHS HAWIy4ylIero pEUICHUs B
NPUKJIAJHBIX, B TOM YHUCIIECOLUAIBHO-IKOHOMUYECKUX, 3a]a4ax.

OnepupoBaTh MOHATUSAMHU: TepBooOpa3Hass M  HMHTErpaj; IOHUMATh
TCOMETPUYCCKUN U (PU3UYECKUICMBICT HHTErpasa.

Haxoauth nepBooOpa3Hble 3JIeMEHTapHbIX (YHKIUH; BBIYUCIATH HHTErpall
no ¢opmyne Hrrorona—Jleitoauma.

PemaTte npukiagHele 3a1add, B TOM YHUCJIE COLMAIBHO-3KOHOMHUYECKOIO U
¢u3nyeckoro xapakrepa,cpecTBaMi MaTEMaTHUYECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
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No HanmeHnoBaHue pa3ienos U TeM
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KonnuectBo yacoB

Bcero

KonTponbsHusie
paboTh

IIpakTrueckue
paboTh

DnexTpoHHble (LUPPOBHIE)
o0pa3oBaTeNbHBIE PECypChl

1 |Crenenu u xopau. CTenieHHbIC
byHKIIH

20

1

1

Sknacc, http://znanika.ru/,
https://math-
ege.sdamgia.ru/,
https://edu.skysmart.ru/,
http://mathege.ru/,
http://www fipi.ru/

2 |Tloka3arenbHas U
norapugmuueckas GyHKINU

34

Sknacc, http://znanika.ru/,
https://math-
ege.sdamgia.ru/,
https://edu.skysmart.ru/,
http://mathege.ru/,
http://www fipi.ru/

3 |IlepBooOpa3Has M HHTETPAT

11

Sxnacc, http://znanika.ru/,
https://math-
ege.sdamgia.ru/,
https://edu.skysmart.ru/,
http://mathege.ru/,
http://www fipi.ru/

5 |YpaBHEeHHS U HEPaBEHCTBA.
CucrteMbl ypaBHEHUMN 1
HEPaBEHCTB

17

SAxnacc, http://znanika.ru/,
https://math-
ege.sdamgia.ru/,
https://edu.skysmart.ru/,
http://mathege.ru/,
http://www fipi.ru/

6  |HToroBoe MOBTOPEHHE

20

SAxnacc, http://znanika.ru/,
https://math-
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https://edu.skysmart.ru/,
http://mathege.ru/,
http://www fipi.ru/
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