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HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hadyajla MAaTEMaTUYECKOTO aHaJIM3a» SABIIAECTCS OJHUM U3
HamOoJee 3HAYMMBIX B MPOTrpamMMe CpPeAHero OoO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH O0ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y Uil M3yYEHHs] BCEX €CTECTBEHHO-
Hay4YHBIX KYPCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPUM, CIOBECHOCTH M JPYTUX JUCHMIUIMH. B pamkax maHHOro ydeOHOro Kypca
oOy4JaronIuecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HAayKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHHUS B MaTeMaTHdeckoi popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHYECKOIrO aHajau3a 3aKjia/lbIBa€T OCHOBY JUIA
YCIIEITHOTO OBJAJEHUS 3aKOHAMU (PU3UKHU, XUMUH, OWUOJOTHMHM, MOHMMAHHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKHA M OOLIECTBEHHOM W3HHU, IMO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeIero o0pa3oBaHUs W B TOBCEIHEBHOW XW3HM. B TO e BpeMs OBjIajcHUE
aOCTpakTHBIMU M JIOTUYECKH CTPOIMMM KOHCTPYKLIMSMH aireOpbl M MaTeMaTUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIUU U PACCYXKAATh N€TYKTUBHO, UCIIOJIb30BATh
000011IeHHE U KOHKPETU3alUI0, a0CTparupoBaHUE U aHAJIOTUIO, OPMUPYET KPEAaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3yudenus yueOHOro Kypca «Anredpa um Hayajga MAaTeMaTHYECKOTO aHaIU3ay
oOyuJaroluecs: MoJly4aloT HOBBIM ONBIT PEUICHMs] MPUKIATHBIX 3a/lad, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENIEH peajbHbIX CUTYyallud, HHTEPIPETAUU MOJTYYEHHBIX
pELIeHM, 3HAKOMSTCSL C IPUMEPAaMU MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAYKe
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc oOjazaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIH
peanu3yeTcsl Kak 4yepe3 y4eOHbI MaTepHall, ClOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M 4epe3 cHeuupuKy Yy4eOHOW [JEeATEeIbHOCTH, TpeOyromei
IIPOJIOJKATENBHON KOHLIEHTPAlMM BHUMAHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYCHHBI PE3YJIbTAT.

B ocHoBe mMeTonuku oO0y4yeHus anreOpe ¥ HayalaM MaTEMaTHUYECKOI'O aHAIM3a JICHKUT
JEeSATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykrype ydeOHOro kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIM3a»
BBIJICJIEHBl CJIEAYIOLINE COAEPKATEIbHO-METOANYECKAE JIMHUU: «YHCIIa U BBIYUCICHUSY,
«Dyukmuun u rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Havama wmaTemaTHdeckoro
aHanu3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATETbHO-METOIUYECKHE JTUHUU
M3Yy4aroTcs Ha MPOTSLKEHUH JBYX JIET OOY4YEeHHs] Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus,
€CTECTBEHHO [JONOJIHAS JpYyr Jpyra M IIOCTEINEHHO HACBHILASICh HOBBIMH TEMaMU W
paznenaMu. JlaHHBIN y4eOHBIA KypcC SBIISIETCS MHTETPATUBHBIM, IMOCKOJIbKY OOBEIUHSET B
cebe coaepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX IUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAIU3, TEOPUS MHOXKECTB, MaTEMAaTU4YECKas JIOTMKA U
apyrue. Ilo Mepe Toro kak oOydaromuecss OBJaA€BalOT BcE 0Oosiee MIMPOKUM



MaTEeMaTUYECKUM ammapaTroM, Y HUX MOCIEI0BATENHHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEMATUYECKYIO MOJEIb pPEalbHOM CUTyallUd, IPUMEHATh 3HAHWS,
NOJIyYCHHBbIE TMPU M3YYCHUH Y4yeOHOTO Kypca, JUIsl PpEIICHUs CaMOCTOATENbHO
c(hopMyIUPOBAHHONW MAaTEeMaTUYECKOM 3aJlayH, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenbHO-METOAMYECKAasT JUHUS «Yuclla W BBIUKMCICHUS»  3aBEpIIAET
(dhopMHUpPOBaHNE HABBIKOB MCITOJIH30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOe ObUIO HaYaTo Ha
yYpOBHE OCHOBHOTO 00miero o6pa3oBanusi. Ha ypoBHe cpemHero o6miero oOpa3oBaHMs
oco0oe BHHUMaHME YJesieTcs (OPMHUPOBAHUIO HABBIKOB pallMOHAIBHBIX BBIYUCICHUH,
BKJIIOYAIOMINX B ce0s MCIOJIb30BAHUE PA3NUYHBIX (OPM 3allMCH YHUCIA, YMEHHUE JenaTh
MIPUKUJIKY, BBITIOJHITh NPHOTMKEHHBIC BBIUYMCICHUS, OIICHUBATH YHWCJIOBBIC BBIPAKCHUS,
paboTaTh C MaTeMAaTHYECKUMU KOHCTaHTaMH. 3HAKOMBIE OOYYalomUMCS MHOXKECTBA
HATYpaJIbHBIX, LIEJBIX, PALMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN JOMOJHIOTCA MHOKECTBOM
KOMIUJIEKCHBIX 4uCell. B KaXI0M U3 3TUX MHOXECTB PacCMaTPUBAIOTCA CBOWCTBEHHBIE EMY
cnequpUUecKre 3aJadyd MU OIlepaluu: JACJIICHHE HAalelo, ONEPUPOBAHME OCTaTKaMU Ha
MHOKECTBE IIEJIbIX YHCEJ, OCOOBbIE CBOMCTBA PAllMOHAJIBHBIX U UPPALMOHAIBHBIX YHUCET,
apuMeTHYECKUE Olepalur, a TakKe MH3BICUCHUE KOpPHS HaTypajJbHOW CTENEeHU Ha
MHO>KECTBE KOMIUIEKCHBIX 4YMCeJl. biarogaps mnOCIeqOBaTeIbHOMY PpACIIMPEHUIO Kpyra
HCHOJIB3YEMBIX YHMCEI U 3HAKOMCTBY C BO3MOXXHOCTAMHU HMX IIPUMEHEHHS I PELICHUS
pa3IMUHbBIX 3a7a4 (GopMHUpyeTCS MPEJCTABICHUE O €IMHCTBE MAaTeMaTHUKH KaK HayKH U e€
pOJIM B TMOCTPOCHHHM MOJENEH pPEalbHOrO0 MUpa, HMIMPOKO HCMOJIB3YIOTCS O0000IIeHHE U
KOHKpETHU3aIus.

JIunus «YpaBHEHUS U HEPABEHCTBA» pEaIM3yeTCs Ha MPOTSKEHUU BCEro 00yUYeHus Ha
YpOBHE cpeaHero oOmero o0pa3oBaHMs, MOCKOJIbKY B KaxaoMm paszzene I[IporpamMmbl
MPEAYCMOTPEHO pElIeHUWE COOTBETCTBYIOIIMX 3ahady. B pesynbrare oOydaroniuecs
OBJIQJICBAIOT  PA3JIMYHBIMU METOJAMH  PEIICHUS PAUOHAIBHBIX, HPPANHOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApU(PMHUUYECKUX M TPUTOHOMETPUYECKUX YpPABHEHHM, HEPABEHCTB U
CUCTEM, a TaKXke 3aJad, colepkamux napaMmerpsl. [lojlydeHHbIE YyMEHUs MIUPOKO
WCTIONB3YIOTCS TPU UCCIECIOBAHUU (PYHKIHMN C TOMOIIBIO MPOU3BOJHOMN, MPU PEIICHUU
MPUKIAIHBIX 3a7a4 W 3aJad Ha HAXOXJICHHE HauOOJbIIMX W HAUMEHBIIMX 3HAYCHUM
dbyukiuu. JlanHas cojepkaTenbHas JIMHUS BKIIIOYAET B ce0s Takke (POpMUpPOBAHUE YMEHUM
BBITIOJIHATH Pacu€Thl mo dopmysam, npeoOpa3oBaHus pallMOHATBHBIX, UPPAIIMOHATLHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKe€ BBIPAKEHUM, COAECPKAIIUX CTENECHU U
norapuMbl. brarogaps u3ydeHuro aaredpanyeckoro marepuana MpOUCXOAUT JalibHEnIee
pa3BUTHE AJTTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHUS OOydaromuxcs, GopMHUpyrOTCs
HaBBIKH JICYKTUBHBIX PACCyXIEHUU, pabOThl ¢ CUMBOJBHBIMU (OpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCUMOCTEH B BHUJIE PABEHCTB W HEPABEHCTB. AJreOpa mpeasiaract
s (PeKTUBHBIE MHCTPYMEHTHI JJIs PEIICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOMXHOCTH KAK SI3bIKA HAYKH.

ConepxarenbHo-MeTouueckas JuHusa « DyHKUUU U TpadUKu» TECHO MEePEerieTaeTcs ¢
IPYTUMHU JIMHUSMH ~ Y4€O0HOTO Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIIE 3a7aéT
MOCJIEIOBATENbHOCT M3YYCHMsI Marepuana. lM3ydeHue CTeneHHOM, MNOKa3aTeIbHOM,
gorapu(MUUECKO U TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOMCTB H TIpauUKOB,



UCIOJIb30BaHue (YHKIMI JIsl pelIeHus 3aa4 U3 IPYruX y4yeOHBIX MPEAMETOB U pealbHOMN
KW3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKMM aHAJIU30M, TaK U C PEIICHHEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oonbllioe BHUMaHUE ynemnseTcs GOpMUPOBAHUIO YMEHUS BbIpakaTh
dbopMyramMu 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEOBATH IMOITYYEHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepaTelbHOM JMHUM HAlEeJIeH Ha
pa3BUTHE YMEHHMM U HABBIKOB, MIO3BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK/1y BEJINYNHAMU B
paziuuHor  (opme: aHaIUTHYECKOM, Trpaduueckol u cioBecHoW. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHass JuHuA  «Havana  MareMaTnyeckoro  aHaiuW3a»  MO3BOJSET
CYILLIECTBEHHO PACIIUPUTH KPYT KaK MaTEMATUYECKUX, TaK Y MPUKIAJHBIX 3a/1a4, TOCTYIIHbIX
oOy4Jaronumcsi, TaKk Kak y HUX TOSABISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GbyHKIMA, OMpeNesTh UX HauOOJIbIIMEe M HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOMIAIU
buryp u O00BEMBI TeNl, HAXOAUTh CKOPOCTM U YCKOpEeHus mpoieccoB. JlaHHas
COZEepIKaTENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TMOCTPOEHHSI MaTEMAaTHYECKUX
MOJEJIEN PEaJbHBIX CUTYAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PELICHUE B NPUKIAIHBIX, B
TOM  YHCI€  COLMAIBHO-DKOHOMHMYECKHMX,  33JadaX. 3HAKOMCTBO C  OCHOBaMH
MaTEMaTHYECKOr0  aHall3a CHOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOro, (HopMajbHO-
JOTUYECKOTO0 W KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUM PpaCIO3HABATh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyarommecs y3HatoT O
BBIJIAIONIUXCS PE3YJIbTAaTaX, MOJYUYEHHBIX B X0J/I€ PA3BUTHUS MAaTEMAaTHUKH KaK HAyKH, U 00 UX
aBTOpAXx.

CopepxarenpHo-MeTOIMYeCKast JIMHUSA «MHOXeCTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBHl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKH. TeOpETUKO-MHOKECTBEHHBIE
MPEACTABICHUS IPOHU3BIBAIOT BECh KYypC LIKOJIBHON MaTEMaTUKH M MpejiararoT Haubosee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONIUNA BCE pa3/iesibl MATEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U UX IPUIIOKEHUS B €IUHOE LEJOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXHOCTh 00YYarOIEMYyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK COBPEMEHHOW MAaTEMATHUKH W MCIOJIb30BAaTh €ro Uil BBIPAKEHHUS CBOMX MBICIEH.
JIpyruM BaKHBIM MPU3HAKOM MAaT€MaTHUKH KaK HayKW CJIEAYET NPU3HATh CBOWCTBEHHYIO €M
CTPOTOCTh OOOCHOBAaHMW M  CJIEJJOBAHHE OMNpPENeIEHHBIM IpaBWIaM  MOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHU MAaT€MaTUYeCKOW JIOTHMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOYYaIOMIMXCS, IMO3BOJSET MM CTPOUTH CBOM
pacCyKJIeHHs Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HaBBIKM KPUTUYECKOTO
MBIIUICHUS.

B yueOHOM Kkypce «AnreOpa M Hauajga MaTEeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI ~MaTEMAaTUYECKOTO  MOJICIMPOBAHUs, KOTOpbIE MpPHU3BaHbl CIOCOOCTBOBATh
(OpMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYallUid, UCCIEIOBAHUS ATHX
MoOJieJiell ¢ TIOMOIIBIO amnmapara ajareOpbl U MaTeMaTHUYeCKOro aHaliv3a, WHTEpIpeTaluu
IIOJIyYEHHBIX PEe3yJbTaToB. Takue 3a1aHus BIUIETEHBI B KaXKIbIM U3 Pa3lesIOB IMPOrPaMMBI,
MOCKOJIBKY BECh Marepuain y4eOHOTro Kypca UIMPOKO HCIOJIB3YeTCS ISl PEIICHUs
OpUKJIAAHBIX 3afad. [lpu pemieHMM peanbHBIX MPAKTUYECKUX 3ajad  o0ydaromuecs



pa3BUBAIOT HAOJIOIATENBHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh AHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh Mpobiemy. [lesTenbHOCTh MO
(GhOpMUPOBAHNIO HABBIKOB PEIICHHS MPUKIIATHBIX 33a4 OPTraHU3yeTCs B MPOIeCCe H3yUeHUS
BCEX TeM yueOHOro Kypca «Anrebpa u Hayaia MaTeMaTHUECKOTO aHAII3ay.

Ha wusyuenume yudeGHOro kypca «AnreOpa ¥ Hayala MaTeMAaTUYECKOTO aHAIH3a»
oTBoauTCcs 272 4vaca: B 10 kimacce — 136 gacoB (4 yaca B Henenmo), B 11 kinacce — 136 gacoB
(4 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yucya ¥ BbIYHCICHUSA

Panmonanehpie  unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE  JIpOOM, TPOLEHTHI,
OeckoHeuHble Tepuoanyeckue Apodu. Ilpumenenue apoOell M MPOIEHTOB AJIs PELICHUS
IIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HHU.

JleiicTButenbHbIe yncia. PaninoHanbHble 1 UppaloHaibHbIe Yhcia. ApupmMeTniecKue
omepalnuy ¢ ACHCTBUTEIbHBIMU YACIaMU. MOAYIb NEMCTBUTEIIBHOIO YUCIIA U €r0 CBOMCTBA.
[TpuOnm>x€HHbIE BBHIYMCICHUS, IpaBWIa OKPYIJICHUS, NPUKUIKA M OIEHKA pe3yJsbTara
BBIYMCIICHUN.

Crenenp ¢ nensiM nokaszareneM. bunom Herorona. Mcemose3oBanume noaxoasuien
dopMbl  3amMcH  JACUCTBUTENBHBIX UWCEN JUIsl pEIIeHUs MPAaKTHUYECKUX 3anad u
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM ITOKA3aTEIEM M €€ CBOWCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapugm ymncna. CoiicTBa sorapudma. /lecsiTuunble U HaTypaibHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMeHTa. APKCUHYC, ApPKKOCUHYC H
ApPKTAHT€HC YMCIIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHHUs U YPAaBHEHUA-CIECACTBUA. HepaBeHCTBO, pellIeHre HEPAaBEHCTBA.

OCHOBHbIE METOJbl pEIICHUs LEeNbIX M JIpOOHO-pallMOHANbHBIX YPaBHEHHH U
HEPABEHCTB. MHOTOWIEHBI OT OAHOW MEepeMEHHOU. JleneHne MHOrowieHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnensl ¢ uensiMu ko3gppuurenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

HppauvoHaneHble  ypaBHEeHHs. OCHOBHBIE METOJABlI PELICHHS HpPPalUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHbBIX YPABHECHUM.

[IpeoOpazoBaHue BbIpaKeHHUH, COAEPKALIUX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl pELIECHUS JOrapupMUIECKUX
YpaBHEHUM.

OcHoBHbIe Tpuronomerpuueckue Gopmynsl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BbIpKEHUU. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucreM JIMHEHMHBIX ypaBHEHHUU. Marpulla CUCTEMBI JIMHEUHBIX YPABHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 T€OMETPUUYECKUN CMBICI U CBOWCTBA, BBIYUCIIEHHE €rO
3HAQ4YECHUS, NPUMEHECHHUE ONPEACIIUTENS JUIsl PEIICHHUs CHCTEMBl JIMHEHWHBIX YPaBHEHUM.
Peuenne npukiIagHbIX 3a7a4 ¢ IIOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. MccienosBanue
IIOCTPOCHHOU MOJIEIIH € ITIOMOILIBIO MATPHUL] U ONIPEIEIUTEIIEH.



ITocTpoenne MaTeMaTHYECKUX MOJEIIEN PEAIbHOM CUTyally C IOMOILBIO YPAaBHEHUM U
HepaBeHCTB. [IpruMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 U
3a/lay U3 pa3IU4HbIX 00JacTel HAYKH U peaibHOM KU3HU.

DOyHKUUM U Tpaduku

Oyukuus, crnocodbl 3ananus (yHKuU. B3anmHo oOpatnbie Qynkumnu. Kommosuims
bynxuii. ['padux pynkuun. DnemeHTapHbIe IpeoOpa3oBaHus rpauKkoB QyHKIINMN.

O6nactp ompeneneHuss M MHOXECTBO 3HadeHWM ¢GyHkuuu. Hymm dyHKumm.
[IpomexyTkn 3HakomocTossHCTBAa. UYEtHbie u  HeuérHble GyHkiuu. [lepuoanyeckue
¢bynkuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U1 MUHUMYMBbI (DYHKIIHH.
Haubonbiiee n HanMeHblee 3Ha4eHNUs (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, kBaapaTWyHass W ApOOHO-TMHEHHas  (QyHKOUH.  DJIeMEeHTapHOE
UCCJIEJOBaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHas QyHKIUS C HATypaJbHBIM U LENbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpauK KOpHS n-Oi CTENEHU KaK (PYHKIIMU OOpAaTHOM CTENEHU C HAaTypalbHbIM
ITOKA3aTEIIEM.

[lokazatenbHass u Jorapupmuyeckas (yHKIMH, UX CBOHCTBA U  rpaduKH.
Hcnonp3oBanue rpadukoB GyHKUIUN AJIs pEIICHUS] YpaBHEHUI.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIAECICHUE TPUTOHOMETPUUECKUX (DyHKIMN
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTHM B pEATbHBIX MpoLeccax W sABICHHSIX. [ papuku
pEAIbHBIX 3aBUCUMOCTEMN.

Havana MaTeMaTH4eCKOI0 aHAIM3A

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH. Meton
MaTeMaTUYECKOW MHIAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE ITOCIENOBATENBHOCTH.
Hcroprst BOSHUKHOBEHHS] MAaTEMAaTHUYECKOT0 aHaIM3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudpmernueckas U TreomeTpuyeckas mnporpeccur. beckoHeyHo —yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAalOIIEH TIeOMETPUYECKOU
nporpeccuy. JIMHEWHBIM W DKCIOHEHIMUANbHBIM pocT. Yucno e. Popmyna CIOKHBIX
MPOLEHTOB. VCHONb30BaHUE NPOTPECCHUU I PELICHMS PEaNbHbIX 3a/ad IPUKIATHOTO
Xapakrepa.

HemnpepriBable GyHKIMM W uX cBoMcTBAa. Toukw paspbiBa. ACUMOTOTHI TpadUKOB
¢bynkumii. CBoMicTBa (GYHKITMN HEMPEPBHIBHBIX HA OTpe3Ke. MeToT MHTEPBAJIOB ISl PEIICHHUSI
HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMHI ISl pEIICHUS 3a1a4.

IlepBas u Bropas mnpousBoAHble GyHKIMHU. OrnpeneneHre, TE€OMETPUUYECKUNA U
(M3UYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOUN K TpaduKy (QyHKITUH.

[IpousBognbie drmeMeHTapHBIX (QyHKIUA. [lpow3BogHast CymMMBbI, TPOU3BEIACHUS,
YaCTHOTO M KOMITO3ULIUU (QYHKIIHIA.

MHokecTBa M JIOTHKA

MHOK€ECTBO, OIepaly HaJl MHOXKECTBAMHW W HX CBOMCTBA. JlmarpamMmsl Ouepa—
Benna. IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO anmapara JUisi ONMCAHWs pPeajlbHbIX
IIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX y4E€OHBIX IPEAMETOB.



Omnpenenenue, TeopemMa, CBOHCTBO  MAaTeMaTHYECKOTO  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIILHBIC YPAaBHCHUS.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

Harypaneupie m nenbsie yucna. lIpyumeHeHne NpPU3HAKOB IEIMMOCTH LEJBIX YHCEIL,
HanOonmpmui obmuit aenmurens (nanee — HOJl) m HammenswIiee oOree KpaTHoe (manee —
HOK), ocTaTkoB 1o moay:nto, anroputMa EBkina 11 penieHus 3aay B HENbIX Yncaax.

Kommnekcubie uymucna. AnreOpamyeckas M TpUTOHOMETpHueckass (OpMbl 3amlucH
KOMIUJIEKCHOTO  4Hclia. Apu@MeTHYecKue Orepaldd C KOMIUIEKCHBIMH  YHUCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX 4YHCENl Ha KoopAuHATHOM mmiockoctu. dopmyna Myaspa.
KopHu n-oii creneHuM W3 KOMIUIEKCHOTO 4ucia. [IpuMEHEHME KOMIUIEKCHBIX YHUCEN IS
penieHus: (pU3NYECKUX U FeOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YPAaBHEHUW W HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUU C MOMOUIbIO TPUTOHOMETPUYECKOM
OKPYKHOCTH. Pernienne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METObI PELLICHUS TIOKA3aTENIbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METONBl  PEHIEHUS CHCTEM W COBOKYIIHOCTEM  pallMOHAIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTEJbHbBIX U JOTapu(PMUYECKUX YPABHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIprMeHnenue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U
3a/lay U3 Pa3MYHbIX 00JIaCTe HAyKW M pPEAIbHOM >KWU3HHM, MHTEPIpPETALMs MOITYyYEHHBIX
pEe3yJIbTaTOB.

DyHKUUM U TpaduKku

I'padux kommosunuu ¢pynkiuii. ['eomerpudyeckrue 00pas3sl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'paduueckne MeToapl pelleHUs ypaBHEHUH U HEpaBeHCTB. ['paduueckre MeTomabl
peleHns 3a1a4 ¢ napameTpamu.

Ucnonp3oBanne rpadukoB QyHKIHN JUIsI UCCIEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEH,
KOTOpPbI€ BO3HUKAIOT MPHU PELICHUU 33a]ad U3 APYrHMX Y4eOHBbIX MPEAMETOB M peaTbHOU
KU3HU.

Hauvaja MmaTeMaTH4ecKoOro aHajamnsa

[IpumeneHne mNpPOU3BOMHON K HCCIEJOBAHUIO (YHKIUH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxnenue HauOONbIIEro M HAaWMEHBIIETO 3HAYEHU HEeNpepbIBHOU
(GyHKLIHMH Ha OTpPE3KE.



IIprMmenenne npou3BOAHOM Uil HAXOXKACHUS HAWIY4YLIEro PEIICHUS B INPUKIAJTHBIX
3ajavax, Al OMpeAeNieHUs] CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOro (HOopMyson wiu
rpauKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. [lepBo0Opa3HbIe lIeMEHTapHBIX
¢bynxiuii. [IpaBusa HaxoXACHUS TEPBOOOPA3HBIX.

NHurterpan. ['eoMerpryeckud CMBICT HHTErpajia. BplUKCIIEHHE  ONpPEneaEHHOIO
uHTerpana o gpopmyne Hetotona-JIeitonuna.

[IpumeneHne uHTErpana JUisi HaXOXKJIEHUS IUIOIIAJEeH IUIOCKUX (uryp u o0BbEMOB
Ir€OMETPUYECKUX TEIL.

IIprmepsnl pereHun nuddepeHInaIbHbIX YPAaBHEHHUM. MaremaTtuyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 UG (HEepeHIINATbHBIX YPaBHEHHIA.



IHNIAHUPYEMBIE PE3VJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YT JTYBJIEHHBIN
YPOBEHbDB) HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKONW TMO3UIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUKUCKOT0 OOIIECTBa, MPEICTABICHHE O MATEMATUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, MpOLEayp TpakJIaHCKOTo 00IecTBa
(BBIOOPBI, OMPOCHI U JIPYro€), yMEHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBHUH C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON I'PaXk1aHCKON UAEHTUYHOCTH, YBAKEHHS K IPOILIOMY
U HACTOSALIEMY POCCHUMCKONM MATEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHSIM
POCCUICKMX MAaTE€MaTUKOB M POCCHMCKOM MAaTEMaTUYECKOM HIKOJbI, UCIOJIb30BAHUE JTHX
JOCTH)KEHUW B IPYTUX HAYKaX, TEXHOJOTHUAX, CPepax IKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, Cc(HOopMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, JSTUYECKOTO IIOBEJIEHHUS, CBS3aHHOIO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUI HayKH U JeATEIbHOCThIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJa B
MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHHE K MHpY, BKIIOYas OCTETUKY  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEIICHUN, pPaACCYXKIACHUN, BOCIHPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3INvHbIX BUJOB HCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHYeCKUEe 3HaHUS B HHTEpecax
3I0pOBOro M 0e30macHOro odpasa JKW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe mHTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUA W OTHAbIXA, pETyJspHas
¢du3nyeckass aKTUBHOCTH), (PU3NYECKOE COBEPIIECHCTBOBAHHUE IMPHU 3AHITUSX CIOPTHUBHO-
037I0POBUTEIBHON IE€ATETLHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyHdy, OCO3HAaHHE IIEHHOCTH TPYAOIIOOUs, HWHTEpPEC K pPa3INYHBIM
chepam mnpodeCCHOHAIBHOM  JEATEIBHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U e
NPWIOKEHUSIMUA, YMEHHME COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpPA30BaHMI0 Ha MPOTSHKEHHHM BCEH IKHU3HHU,
TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PEUIEHUWM MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON
HaIpPaBJICHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHMSA



c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHUE BIUSHUSA COIUAILHO-
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIbHON CpeJibl, OCO3HAHUE
I00aJbHOTO  XapakTepa OSKOJIOTHYECKMX IMpoOJieM, OpHEHTalus Ha IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JJI1 pelIeHus 3ajad B 00JIacTU OKpY’KaloIIeH cpessl,
IJIJAHUPOBAHKUE TOCTYNKOB M OIEHKM HX BO3MOXKHBIX TOCIEICTBUU [JI OKPYXKaIOIIeH
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHON NPAKTHUKH, MOHUMAHHUE MAaTeMaTHUYeCKOM HayKu Kak
chepsl YeJIOBEUYECCKOW NEATeTLHOCTH, JTAllOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PAa3BUTHS
IUBWIN3ALNK, OBJIQJICHUE SI3BIKOM MAaTEeMaTUKH M MaTeMaTU4YECKOW KyJIbTypoHh Kak
CPEJCTBOM IMO3HAHUSI MHPA, TOTOBHOCTH OCYILECTBIATH MPOCKTHYIO U UCCIIEI0BATEIbCKYIO
JEATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOUICHUH MEXAY TMOHATUAMH, (QOPMYIUPOBATH ONpENETICHUsI TMOHSITUH,
yCTaHABIMBATh CYIIECTBECHHBIA TMPU3HAK KIacCCU(pUKAIIMN, OCHOBAHUSA ISl OO0OOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A;

BOCIIPHHUMATh, (HOPMYIUPOBATh M MPEOOPA30OBBIBATh CYKICHUS: YTBEPAUTEIHHBIC H
OTpULIATETIbHBIC, €IUHUYHBIC, YACTHBIC U 00III1E, YCIOBHBIC,

BBISIBIISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEYHs B (pakTax,
JaHHBIX, HAONIOMCHUSIX W YTBEPKICHUAX, Tpeajaratb KPUTCPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JIeaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHHUI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATEIHLHO JTOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKJICHUHN (TIPSMbIE
¥ OT TPOTHUBHOTO), BHICTPAWBaTh apTyMEHTAIIMIO, MPUBOIUTEL MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBL;

BBIOWpATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJBKO BapHAHTOB
perieHus, BBIOUPATh HauOoJiee TOMXOMAIIUNA C YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIB30BaTh  BOINPOCHI  KaK  MCCIICIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHMS,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIONME MPOTHBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH
HMCKOMOE U JTaHHOE, (hOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO, MHEHUE;

OPOBOJUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, MCCIEIOBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTUYECKOro 00bEKTa, SIBICHUS, MPOIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSIMH, MPOIIECCAMU;



CaMOCTOSITENIbHO ~ (OPMYyIUPOBAaTh O00O0OIIEHHS U  BBIBOABI IO  pe3yibTaraM
MpOBEAEHHOTO HAOMIOACHHS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh IMOJYUYEHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOLICHMI;

IIPOTrHO3UPOBATh BO3MOXHOE PAa3BUTHE NIPOIECCA, 4 TAKKE BBIIBUTATH IIPEATIONOKECHHUS
0 €T0 Pa3BUTUU B HOBBIX yCIIOBUSX.

Pabora ¢ nuHpopmanueii:

BBISIBJISITH 1€(PUIMTHI MHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX U1 OTBETAa HA BOIPOC U
IUIS peIeHUs 3a1a4H;

BbIOMpaTh HMHQOpPMAIMI0 U3 HCTOYHUKOB pPAa3jIMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBaTh M HWHTEPIPETHPOBATh HHPOPMAIMIO PA3IWYHBIX BHIOB U  (QOpM
IIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HH(OpMalMIO, NPEACTaBIsATh €€ B  pa3IUuHbIX Qopmax,
WUTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HAAEKHOCTh HH(POpPMALMU MO CaMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEPCATbHbIE YUeOHbIE TeHCTBUS

Oo01menne:

BOCIIPUHUAMATH U (OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH W IEIISIMH
OOIIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHUS B YCTHBIX M MMCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHCHHWS IO XOAY pEIICHHS 33Ja4d, KOMMCHTHPOBATH TOJyYEHHBIN
pe3yJIbTAaT;

B X0JIe 00CYXJICHHS 3aJaBaTh BOIIPOCHI IO CYIIIECTBY 00CY»KIaeMOM TEMBbI, TIPOOJIEMBI,
pelraeMoit 3a1a4u, BBICKa3bIBaTh UJCH, HAIICJICHHBIC HA IIOMCK PEHICHUS, COIIOCTABIISATH CBOU
CYXICHHSI C CYXICHUSMH JIPYTUX YYaCTHHKOB JWajora, OOHApYKWBAaTh pa3jnune |
CXOJICTBO TIO3UIIH, B KOPPEKTHOH opme PopMyTUPOBATH PAa3HOTIIACHS], CBOM BO3PAKCHUS;

MPEJICTaBIATh PE3y/IbTaThl PEIICHUS 3a/Ja4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, POCKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAMA U
0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHbBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIAITh IJIaH, QJITOPUTM PEIIEHUs 33/Ja4u, BHIOMpATh CIOCOO pelIeHus: ¢ y4EToM
UMEIOLIUXCA  PECYypcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJ€Th HABbIKAMM TI03HABATEIBHON pPEQIIEKCUH KaK OCO3HAHMSI COBEPIIAEMBIX
ACHCTBUM W  MBICIUTENBHBIX MPOIECCOB, HX pE3yNbTaToOB, BIAAETh CrHocodaMu
CaMOITPOBEPKH, CAMOKOHTPOJIA MPOLIECCA U PE3YJIbTATa PEIICHNUS] MATEMATUYECKOM 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPHU PEILIECHUU 3a1a4d, BHOCUTH
KOPPEKTUBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHWBATh COOTBETCTBUE pe3yJbTaTa IEIW U YCIOBUSAM, OOBSICHATH NPUUUHBI
TOCTIKECHUSI WM HEJOCTIDKCHUS PE3yJIbTaTOB JCSTEIBHOCTH, HAXOAWTh OIIMOKY, JTaBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUAYaJTbHOW pPabOTHI
MIPU PEIICHUH y4eOHBIX 3a7ad, MPUHUMATH II€JIb COBMECTHOUM JCATEIBHOCTH, IUIAHUPOBATh
OpPraHM3AIMI0 COBMECTHOW paboThl, paclupeiesiarTh BUABI padoOT, JOTOBapUBATHCA,
00CyXXIaTh MPOIIECC U pe3ybTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIIOBBIX (popMax paboThl (00CYkIeHHUS, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBI» M WHBIE), BBITIOJHATH CBOIO YacTh paOOThI M KOOPAWUHUPOBATH CBOM JCHCTBHSI C
JIPYTUMHU YWICHAMH KOMaHIbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMA MPOIYKT IO
KpUTepusiM, ChOPMYIUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K xoHny oOyuenus B 10 kjacce oOyyaroluiicsi MOJYyYUT CIEIYIOIIME MPEAMETHBIE
pe3ynbTaThl MO OTHAEIBHBIM TeMaM paboyell mporpaMMbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOr0 aHAIU3a»:

Yuciaa v BBIYUCTICHUSA:

CBOOOZIHO  ONEpUpPOBaTh  MOHATUSMHU:  pPALMOHAIBHOE  YHUCIO, OECKOHEYHas
nepuoInyeckast 1po0b, MPOUEHTHI, UPPALMOHATIBFHOE YMCI0, MHOKECTBA PALMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLEHTHI JUIs PEIICHHS NPUKIATHBIX 3a7ad W3 Pa3IUYHBIX
OTpacier 3HaHUU U PEabHOU KU3HU;

NPUMEHSTh MPUOIMKEHHBIC BBIUMCICHUS, NMPABUIIA OKPYTJICHUS, TMPUKUIKY U OILICHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOJHO OMEpPUPOBATh IMOHATUEM: CTENEHb C LIEJIbIM IOKa3aTeseM, HCIOJb30BaTh
MOAXO/SIIYI0 (POpMY 3amUCH ACUCTBUTENBHBIX YUCEI U PEIICHHS MPAKTHUYECKUX 3a/1a4 U
MIPEJCTABIICHUS TAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(DMETHUCCKII KOPEHb HATYPAJIbHON CTENICHHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: JIOTapU(PM 4YHCIIa, NECATUYHBIE U HATypajbHbIC
norapuMsl;

CcBOOOIHO ONEpPUPOBATH MOHITUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC YHCJIOBOIO
apryMEHTa;

ONEPUPOBATH NOHATHUAMU: APKCUHYC, ADKKOCUHYC U apKTAaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO  OMEpPUpPOBaTh MOHATUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JIUYHbIE METOJIbl PEUIEHUS! PALMOHAIBHBIX U APOOHO-pallMOHATBHBIX
YPaBHEHH, MPUMEHATh METOJT UHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB;



CcBOOOHO ONEPUPOBATh MOHATHIMH: MHOTOWIEH OT OAHON MEepEeMEHHOM, MHOTOUJIEH C
HenbIMu Ko uireHTaMu, KOPHH MHOTOYJICHA, NPUMEHATH JEJCHHE MHOTO4YJeHa Ha
MHOTOWJIEH C OCTaTKOM, Teopemy besy u reopemy Buera st perenus 3anay;

CBOOOJTHO OMEpUpOBaTh TMOHSATUSMU: CHCTEMa JHMHEHHBIX ypaBHEHUH, MaTpHIla,
ONPEAECTUTENIb MATPULIBI 2 X 2 W €ro reOMETPUYECKHUNA CMBICH, MCIOJIb30BATh CBOWMCTBA
ompeaenuTens 2 X 2 A BBIUMCICHUS €r0 3HAYEHUS, MPUMEHSITh ONpPENEIUTENTH IS
pEIICHUS] CUCTEMbI JIMHEHHBIX YpaBHEHUN, MOJIETUPOBATh peajbHbIE CUTYAIlUH C TOMOIIbIO
CUCTEMBI JIMHEHHBIX YpaBHEHUMN, UCCIIEOBATh MOCTPOCHHBIE MOJIENIH C MIOMOIIBIO MATPUIL U
onpenenuTeNeld, UHTEPIPETUPOBATh MOJYUYSHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHUCTBUN C KOPHAMU JJIsl Pe0Opa30BaHMs BbIPAKEHU;

BBITIOJHATh TMPEOOpa3OBaHUs UHWCIOBBIX BBIPQKEHUN, COAEPXKAIIUX CTEIECHU C
palMOHAIBHBIM MTOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa JiorapumMoB g MpeoOpa3oBaHus JIOrapu(PpMUUECKUX
BBIPAKEHHUI;

CBOOOMHO  OMEpUpOBaTh  MOHATHUSAMHU:  HUpPpAlMOHANIbHBIC, TMOKA3aTelIbHBIE U
jJorapuMuUEcKre YpaBHEHHs, HAXOAWUTh WX PEIICHUS C TMOMOIIBI0 PaBHOCHIBHBIX
NEPEXO0JI0B WJIN OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyNbl [Uisl  IpeoOpa3oBaHus
TPUTOHOMETPHUCCKUX BBIPAKCHUI;

CBOOOMHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHSTH
He0o0xoauMbIe (HOPMYJITBI ITIsl PEIICHUS] OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YPABHEHH;

MOJICTTUPOBATh pEalbHbIC CHUTYallUd Ha S3BIKE alreOpbl, COCTABISTH BBIPAKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCJIOBHMIO 3a/lay, HCCIEIOBaThb IMOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM ammapara anreOphl.

DOyHKUMU ¥ rpapuku:

CBOOOJTHO OTEpUPOBAThH MOHATUAMU: (QYHKIUS, CIIOCOOBI 3aaHusl (DYHKIIMH, B3AaUMHO
oOpaTHbIe (YHKIIUU, KOMIO3UIMS (GYHKINMA, rpaduK (YHKIIMU, BBHITIOIHSITH JJIEMEHTAPHBIC
npeoOpa3oBaHus rpauKoB (PYHKIIUI;

CBOOOMHO OTEpUPOBATH MOHATHUSAMHU: 00JacTh OMpENeTCHUs ¥ MHOXKECTBO 3HAYCHUU
byHKIHMHA, HYJIH (PYHKITUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OIEpPUPOBaATh MOHATUSAMU: YETHbIE U HEUETHbIC (PYHKIMU, TEPUOAUYECKUE
GyHKIMHA, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUH, MAaKCUMyMbl U MHHHUMYMBI (DYHKIIUH,
HauOoJIbIlIee U HAMMEHbIIEe 3HaUeHNEe (DYHKITUU Ha POMEKYTKE;

CcBOOOMHO OMEpUPOBATH MOHATHSIMH: CTETICHHAs (DYHKIHWS C HATypaldbHBIM U IEIBIM
nmokasatesieM, Tpaduk CTENeHHON (PYHKITMN ¢ HATYpaJIbHBIM U 1IETBIM MTOKa3aTesieM, rpaduk
KOPHS N-0H CTeNeHU KaK (QyHKITMHU 0OpaTHOM CTETICHU C HATypaJbHBIM MTOKA3aTeNIeM;

OTIepUPOBATh TOHITHSAMU: JIMHEHHAs, KBagpaTHUYHAs U JAPOOHO-JIMHEWHAs (PYHKIUH,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHNE U MTOCTPOEHUE UX IPauKoOB;

CBOOOJIHO OTIEpUPOBATh MOHIATUAMU: MOKA3aTeNbHAS U JorapupmMuyeckas GyHKIUHU, UX
CBOICTBA U IpadUKH, UCIIOIB30BATh UX IPaUKH JJIsl pEeLIeHNs YPaBHEHUI;

CBOOOJHO ONEPUPOBATh MOHITHIMH: TPUTOHOMETPHUECKAs OKPYKHOCTh, ONPEICICHNE
TPUTOHOMETPUYECKUX (PYHKIUN YMCIOBOTO apryMEHTa;



MCIOJIb30BaTh Tpaduku GYHKIUN 71 UCCIeI0BaHUs MPOIIECCOB U 3aBUCUMOCTEN MpHU
pEIIeHNH 3a/1a4 U3 IPYTUX Y4eOHbIX MPEAMETOB U pealbHON KU3HHU, BEIpaXKaTh (hopMynaMu
3aBUCHUMOCTH MEXAY BEIIMUMHAMU;

Hauana MareMaTH4ecKOro aHaJmn3a:

cBOOOHO ONEPUPOBATh MOHATUAMU: apu(PMeTHUYECKasi U T€OMETPUIECKasi MPOTPECCHUs,
O0EeCKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi MPOTrPecCcHsi, JTUHEUHBIM U SKCIIOHEHIIMAIbHBIN
poct, hopmyJia CIOKHBIX MTPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

UCIIOJIb30BaTh MIPOTPECCUH JIJISl PELIEHUS PEATbHBIX 337a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJTHO  OINEpUPOBATh TMOHATHSAMHU: IOCJIEI0BATEILHOCTh, CIIOCOOBI  3a/JaHMS
IIOCJIEA0BATEILHOCTE, MOHOTOHHBIE M OIPAHUYEHHBIE ITOCJIENOBATEIBHOCTH, IOHUMATh
OCHOBBI 3apOKJIEHHUS MATEMaTHYECKOr0 aHAJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOO/IHO ONEpUPOBATH MOHITUSIMU: HETIPEPBIBHBIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka
(GyHKIHMH, aCUMIITOTHI Fpaduka QyHKIHY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (DYHKIIMS, HENpPEpPbIBHAS HAa OTPE3Ke, MPUMEHSThH
CBOMCTBa HEMPEPBIBHBIX (PYHKIUHU Il pELICHUS 3a]1a4;

CBOOOJHO ONEpUpPOBATh MOHATHUSIMH: IE€pBas W BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYMCIIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOIO W KOMIIO3MLMUHU [BYX
(yHKLHIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKLINA;

UCIIOJIb30BaTh T€OMETPUUYECKUA M (PU3MYECKHN CMBICI MPOU3BOAHOW [JISl PEIICHHUS
3a1ad4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpALlUU HaJl MHOKECTBAMU;

HCIIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar s ONMCAaHMS pPEabHBIX
MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4E€OHBIX MPEAMETOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: ONpEIEICHHUE, TEOpEMa, yYpaBHEHUE-CIIEJCTBUE,
CBOMCTBO MaTe€MaTHYECKOro OO0BEKTa, J10Ka3aTeIbCTBO, PABHOCHIIbHBIE YpPaBHEHUS U
HEpPABEHCTBA.

K xonny oOyudenust B 11 kijacce oOyyaromuiicsi MOJYyYUT CIEAYIONIME MPEIMETHbBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpammbl y4eOHOTro Kypca «Aunredpa u
Hayajla MaTeMaTHYECKOr0 aHAJIN3a:

Yucuaa 1 BbIYUCICHHUA:

CBOOOJHO OIEPUPOBATH TMOHATUAMM: HATYpPAIbHOE W LEJIO€ YHUCIO, MHOXECTBa
HaTypaJbHbIX U LIEJIBIX YUCEJ, UCHOJb30BaTh NPU3HAKU AEIUMOCTH Lenbix yucen, HOJ u
HOK HatypanbHbIX UKcel JUIsl pelieHus 3a/1a4, IPUMEHSITh anroput™ EBkinuja;

CBOOOJHO OIEpPUPOBATH MOHATHEM OCTAaTKa MO MOJIYJIO, 3allMChIBaTh HATYypaJbHBIC
YKCJIa B PA3JINYHBIX MO3ULIHOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHIATUSIMHU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMILJIEKCHBIX
quceN, MPEACTaBIATh KOMIUIEKCHBbIE YHUCIa B aireOpanvyeckol M TPUTOHOMETPUYECKON
dbopme, BBITIONHATh apu(METUUECKHE OTEPAIMA ¢ HUMHU M HM300pakaTh HA KOOPAMHATHOMN
IIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO  OMEPHPOBATH  TMOHATHSIMHU:  HPPAIMOHAIBHBIE, TIOKa3aTebHBIC W
norapuMUUECKre HEPABEHCTBA, HAXOIWUTh WX PEIICHUS C TOMOIIBI0 PAaBHOCUIBHBIX
ePEeX00B;

OCYIIECTBJISITH OTOOP KOPHEN MPH PElIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMCHSTH
He0OXoauMBbIe (DOPMYJTBI IJIS1 PEIICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OINEpUPOBATh TMOHSATUSMU: CHCTEMa W COBOKYIMHOCTh YpPAaBHEHUU W
HEPABEHCTB, PABHOCUIIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBUS, HAXOUTh PEIICHUS CUCTEMbI U
COBOKYIMHOCTEW palMOHAIbHBIX, UPPAUOHAIBHBIX, MOKA3aTEIbHBIX MU JIOTapU(PMHUUECKUX
YPaBHEHHUI U HEPABEHCTB;

permarh panroHaNIbHBIC, HPPAIMOHAIBHBIC, IOKa3aTeIbHbIC, JOTapU(PMUUYECKUE U
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, COJIEPKaIle MOIYJIH U ITapaMeTphl;

OPUMEHSTh TpaQuuecKue METOMbI JJIS PEUICHUs] YpaBHEHUN U HEPABEHCTB, a TaKKe
3a]1a4 ¢ mapaMeTpamu;

MOJCIIUPOBATh peajbHBIC CUTyallMM Ha S3bIKE alreOpbl, COCTABJIATh BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMBI TI0 YCJIOBHIO 3aJa4M, WCCIICOBATh MOCTPOCHHBIC
MOJICJNIU C UCIIOJIb30BAaHUEM armapara ajireopbl, MHTEPIPETUPOBATD MOJTYYCHHBIN pe3ybTar.

DOyHKUUM U Tpaduku:

CTPOUTH IpadUKH KOMIO3UITUN (DYHKIIMI C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS H
CBOMCTB KOMITO3HIIMH JIBYX (DYHKIIUI;

CTPOUTh TEOMETpUYecKrhe oOpa3bl YpaBHEHMM W HEPABEHCTB HA KOOPIMHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU: TPA(QUKU TPUTOHOMETPUIECKUX (QYHKITUH;

MPUMEHATH (DYHKIMH 711 MOJACIIUPOBAHUS U UCCIICIOBAHUS PEATBHBIX TIPOIIECCOB.

Hauyajna maTeMaTH4eCKOro aHajmu3a:

UCIIOJIb30BaTh TPOM3BOJHYIO [JIsl HCClieoBaHUs (YHKIMA HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaxOJIUTh HanOOJIbIIIee U HAUMEHbIIIee 3HAYCHUS (DYHKIIMH HETPEPHIBHOW HA OTPE3KE;

UCIIOJIB30BaTh TIPOU3BOIHYIO IS HAXOXKIACHUS HAWIYUIIETO PEIICHUS B TPUKIIAIHBIX,
B TOM WYHCIIC COIMAIbHO-DKOHOMHYECKHX, 3aJadax, JUIsl OMPEIACICHUS CKOPOCTH U
YCKOPEHHUS Tpoliecca, 3aJaHHoTo (OpMYJIoi Win rpadukom;

CBOOOJTHO OIEPUPOBATH TMOHATHUSAMH: TEPBOOOpaA3HAs, OMPENENEHHBIN HWHTETpa,
HaXOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIIUA W BBIYUCIATH WHTErpaj Mo ¢Gopmyrie
Hrrorona-JleiiOnnna;

HaXOJIUTh TJIOMIAU TUIOCKUX (GUTYP U 0OBEMBI TEJI C TIOMOIIBIO HHTETPAa;

MMETh MPEJCTABICHUE O MATEMATHYECKOM MOJCIIMPOBAHUU HA MPUMEPE COCTABJICHHUS
muddepeHnnansHbIX ypaBHEHUM;

pemiaTh MpUKIAAHBIE 3aJaud, B TOM YHUCJIE COLHUAIbHO-3KOHOMUYECKOTO U
(U3MYECKOro XapakTepa, Cpe/ICTBAMH MaTeMaTHUYECKOr0 aHaIK13a.
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YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

YYEBHUKH, UCTIOJIb3YEMBIE JUISI PEAJIM3ALIMM PABOYE
MMPOTPAMMBI

* MaTeMartuka: anrebpa ¥ Hauajla MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa u
Hayajga MaTeMaThdeckoro anaiusa, 11 xkmacc/ Anumos 1. A., Komsrun FO.M., TkaueBa
M.B., ®enoposa H.E. u apyrue, Akimonepnoe obuiectBo «M3narensctBo «lIpocBemienue»
» Maremarunka: anredpa u Hadajga MaTeMaTHYECKOTO aHaJIn3a, reoMeTpus. Anredpa u
Hadaja MaTemMaTtndeckoro anainu3a, 10 kimacc/ Anmumos 1. A., Komsrun FO.M., TkaueBa

M.B., ®enopora H.E. u apyrue, Akumonepnoe obmectBo «M3aarensctBo «IIpocBenienne»
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4. buomoteka [IOK Mos mkona
https://lib.myschool.edu.ru/market?filters=

5. T'ocymapctBenHast oopazoBaTenbHas ardopma «Poccuiickas dIeKTPOHHAS IIIKOJIa
https://resh.edu.ru/
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