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IHosicHuTEIbHAA 3alIUCKA

VY4eOHbIil Kypc «AnreOpa M Hayaja MaTeMaTHYECKOI'O aHAINW3a» SBISETCS
OJTHUM M3 Haubojee 3HAUYMMBIX B IpOrpaMMe CpeJHEro oOmiero ooOpa3oBaHus,
IIOCKOJIbKY, C OJHOW CTOpOHBI, OH OOecrne4YMBaeT HMHCTPYMEHTAIbHYIO 0azy Juis
M3Y4YEHUsI BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrod CTOPOHBI, (popmMupyer
JIOTUYECKOE M a0CTPaKTHOE MBIIIICHHE 00YJaroIIMXCcsl Ha YPOBHE, HEOOXOIUMOM JIJIsI
ocBOeHHUS HMH(POPMATUKU, OOIIECTBO3HAHUSA, HUCTOPHH, CJIOBECHOCTH U APYTUX
auciuIuiiH. B pamkax gaHHOro ydeOHOro Kypca oOydYarommecs OBJIAJCBAlOT
YHHUBEpPCAJIbHBIM SI3IKOM COBPEMEHHOW HayKH, KoTopas (OpMyIupyeT CBOU
JOCTUKEHMS B MAaTEMaTU4ecKoi (hopme.

VY4eOHbIil Kypc anreOpsl M Hadajdl MaTeMaTUYECKOro aHaju3a 3aKJablBacT
OCHOBY JIJIsl YCIICUTHOTO OBJIa/ICHUS 3aKOHaMU (DU3UKHU, XUMUHU, OMOTOTHH, TOHUMAaHHS
OCHOBHBIX TEHJEHUMN pa3BUTUS 3KOHOMHUKM M OOIECTBEHHOM >KHU3HU, IMO3BOJIAET
OpUEHTHUPOBATbCA B COBPEMEHHBIX ULU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJb30BaTh MX s JajdbHEHIero oOpa3oBaHHs U B IOBCEIHEBHOU
KU3HU. B TO ke BpeMs oBiazeHHE AaOCTPAKTHBIMU U JIOTHYECKH CTPOTUMH
KOHCTPYKIUSMHU aireOpbl 1 MaTEMaTUYECKOTO aHalIM3a Pa3BUBAET YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD, JOKA3bIBaTh YTBEPHKIACHUS C MOMOLIBIO
MHIYKIUU U PpacCyX AaTh JAEIYKTUBHO, UCIIOJIB30BaTh 0000IIEHHE U KOHKPETU3ALUIO,
abCTparupoBaHKe U aHAJOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIILJICHUE.

B xonme wu3yueHus ydeOHOro Kypca «AiredOpa M Hayala MaTeMaTHYEeCKOro
aHanu3a» oO0ydarolluecsl TMOJYy4YaloT HOBBIM OMNBIT pElIeHUs NPUKIAJAHBIX 3ajad,
CaMOCTOSTEJIBHOTO TIOCTPOCHHSI MAaTEMaTUYECKUX MOJENIEH pealbHbIX CHUTYalHM,
MHTEPNPETALNN TOJYyYECHHBIX PEIICHUH, 3HAKOMSTCS C IPUMEPAMH MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEN B  NPUPOAE, HAyYKE UM  HUCKYCCTBE, C  BBIJAIOIIUMUCS
MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VYueOHbIl Kypc o001afaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM MOTEHIIUATIOM,
KOTOpBIM  peanu3yeTcs KaKk uepe3 y4dyeOHbI Marepuan, CrocoOCTBYIOIIUN
(GOpMHpPOBAaHHIO HAYYHOTO MHPOBO33PEHMS, TaK M yepe3 cneuuduky ydeOHOH
JESTeNIbHOCTH,  TpeOyromel  MpOAOKUTENbHOM  KOHILIGHTpAallMM  BHHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ynbTar.

B ocHoBe metoauku oOyueHus: ainredpe M HadajlaM MaTeMaTHYECKOro aHaiu3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B ctpykType yueOHOTO Kypca «AnreOpa U Hadajga MaTEMaTUYECKOTO aHAIU3a»
BBIJICJICHBI  CJIEYIOLIME  COoJAepXkaTelbHO-MeToAudeckue JuHuM: «Yucna wu
BbIUMCIICHUS», «DyHKUMU U rpaduku», «YpaBHEHUS W HepaBeHCTBay», «Hauama
MaTeMaTH4ecKoro  aHamusa», «MHoxkecTBa M JIOTHMKa». Bce  OCHOBHBIE
COZIEPKATEIbHO-METOIMUECKUE JIMHUM M3YYAalOTCS Ha MPOTSIKEHUU JIBYX JIET
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oOyueHus1 Ha YPOBHE CpEeIHEro o0Iero oOpa3oBaHMsI, €CTECTBEHHO IOMOJHAS IPYT
Apyra ¥ MOCTETNICHHO HACHIIAsACh HOBBIMH TEMaMH W pasfenaMiu. JlaHHBIA yueOHBIN
KypC SIBISICTCS WMHTETPATUBHBIM, TIOCKOJBKY OOBEAMHSET B cebe cojaepKaHue
HECKOJIbKMX MAaTeMaTHYeCKUX JUCIUIUIMH, TaKWX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKU aHaIW3, TEOPHUsl MHOXKECTB, MaTeMaTH4eCKas JIoruka u apyrue. [lo
Mepe TOro Kak oOydwarouiuecs OBJa/IeBalOT BCE 0OoJee MIMPOKUM MaTeMaTHYECKUM
anmapaToM, Y HHX TOCIEIOBATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS yMEHUE
CTPOUTHh MaTEMaTUYECKYI0 MOJCIb pPEAJTbHONW CHUTyallud, NPUMEHSITh 3HAHUA,
MOJlydYeHHBIC TPU HW3YYCHHH YYeOHOTO Kypca, UIsl PEHICHHS CaMOCTOSITEIBHO
chOpMyIIMPOBAHHON MaTeMAaTUYECKOW 3aladyd, a 3aTeM HWHTEePIPETUPOBATh CBOU
OTBET.

CopepkarenpbHO-MeTOAMYECKass JUHUS «UuWcia W BBIYUCICHHS 3aBEpIIacT
dbopMHpOBaHE HABBIKOB HCIIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro 00I1iero oopazoBanusi. Ha ypoBHe cpemHero ooOIiero
oOpa3oBaHmsi 0c000€¢ BHUMaHUE yaeseTcs (opMHUPOBAHUIO HABBIKOB PAIIMOHATBLHBIX
BBIYKCIICHUN, BKJIIOYAIOIINX B ce0s UCIOIb30BaHUE PA3IMYHBIX (HOPM 3aMMCH YHCIIA,
yMEHHUE JieNlaTh TMPUKHUAKY, BBITOJHATh MPUOJMKEHHBIE BBIYUCIICHHS, OIEHUBATH
YHUCJIOBBIE BBIPAKEHUS, pPabdOTaTh C MAaTeMATHUYECKUMH KOHCTAaHTaMHU. 3HAKOMbIC
00yJaronMMCcsl MHOXKECTBA HATYPAIbHBIX, IIENBIX, PAIIMOHATIBHBIX U JEHCTBUTEIHLHBIX
YHUCEN JOTIOTHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEI. B KaKI0M M3 3THX MHOYKECTB
paccMaTpuBalOTCsA CBOMCTBEHHBIC eMy CHEIU(pUIECKUE 3aa4u U ONEPalin: JeIeHNE
HAIIEJIO, OTEPUPOBAHUE OCTATKAMHM HA MHOXECTBE IIEJIBIX YHUCEN, 0COOBbIe CBOWCTBA
pPalMOHANBHBIX U WPPANMOHATIBHBIX YHUCEI, apu(PMETHUYECKUEe Olepaluu, a Takke
U3BJICUEHNWE KOPHS HATypajJbHOM CTEMEHHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
brnaronapss mocnenoBaTeIbHOMY PACHIUPEHHIO Kpyra UCIHOJIb3yeMbIX YHCENl U
3HAKOMCTBY C BO3MOJKHOCTSIMH HMX TPUMEHEHUS MJis DPEIICHUS Pa3IUYHbIX 3a7a4
dbopMupyeTCs TpEACTaBICHUE O EAMHCTBE MaTEMaTUKH KaKk HAyKu W €€ pPOJu B
MOCTPOCHUU MOJENIed pEeaNbHOr0 MHpa, IIHPOKO WCIONB3YIOTCS 00001eHne u
KOHKpPETH3aITHS.

Jlunust «YpaBHEHHS W HEPABEHCTBA» pEAU3yeTCs Ha MPOTSHKEHUU BCETO
oOy4eHHsI HAa YPOBHE CPEIHET0 OOIIero 00pa3oBaHMs, MOCKOJIbKY B Ka)XIOM pasieie
[IporpamMmMbl  TIpEIyCMOTPEHO pEIICHHE COOTBETCTBYIOMUX 3aaad. B pesynbrare
oOydJaroriecs OBIAJEBAIOT PA3IUYHBIMA METOJIaMU PEIICHUS PAIlMOHAIBHBIX,
UPpalMOHATBHBIX, TIOKA3aTeIbHBIX, JOTapU(PMUUYECKUX U TPHUTOHOMETPUUYCCKUX
ypaBHCHUH, HEPAaBEHCTB W CHCTEM, a TaKXe 3ajad, COJepKalllhX TMapaMeTphl.
[TomydeHHBIE YMEHHS IIHPOKO WCIOIB3YIOTCS TPHU HCCIACAOBAaHUM (YHKIHUNA C
MTOMOIIIbIO TIPOU3BOIHOM, TIPH PEIICHUN MPUKIIAIHBIX 3a/1ad U 3a7a4 Ha HAXOXKJICHUE
HauOOJBIIMX W HAMMEHBIINX 3HaueHuW (yHkiuu. JlaHHas conepkarenbHas JIMHUS
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BKJIIOUAET B ce0s Takke (popMHpoBaHHE YMEHHI BBITIOJHATH PacdEThl MO GopMyIiam,
npeoOpa3oBaHusl  palMOHAJbHBIX, HUPPALMOHAIBHBIX U  TPUTOHOMETPUUYECKUX
BBIPQKEHUM, a TaKKe BBIPAKEHUH, COJEpKalIUX CTENEHU U Jorapudmsel. braronaps
U3YyYEHUI0 anreOpanyeckoro Marepuajga MpPOUCXOAMUT JlalbHEWIIee pPa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUA OOydaromuxcs, (HOpMHUPYIOTCS
HABBIKM  JIAYKTHBHBIX PACCyXJCHHUH, pabOThl C CHMBOJBHBIMH (OpMamu,
MIPEICTABICHHS 3aKOHOMEPHOCTENW M 3aBUCHMOCTEN B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa mpennaraet 3¢G(eKTUBHbIE WHCTPYMEHTHI JJISI PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAJHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAyKU.

CopepxarenpHo-MeTOoMYeCKass JIMHUSA «DYHKIMUM U TpauKU» TECHO
MEPEIUIETAECTCS C APYTUMH JIUHUSAMHU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TMOCJIENOBATEIBHOCTh  HM3y4YEHUS Marepuaiia. V3ydeHune  CTENEeHHOW,
MOKa3aTeNbHOM, JOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB U
rpauKoB, UCHOJIb30BaHUE (QYHKLUMA [Js pelIeHHus 3a7ad U3 JAPYTUX y4eOHBIX
IPEIMETOB U PEaJbHOM JKU3HU TECHO CBS3aHO KAaK C MaTEMATHUYECKUM aHAJIM30M, TaK
U C pelIeHHeM ypaBHEHMH M HepaBeHCTB. [Ipu 3ToM Oo0bllloe BHUMAHHUE YIEISAETCS
(OpMUPOBAaHHIO YMEHHUS BBIpAXaTh (POpMyJaMU 3aBUCUMOCTH MEXAY Pa3IUdYHBIMU
BEJIMYMHAMU, HCCIE0BATh MOJYyYEHHbIE (PYHKIUU, CTPOUTHh UX rpaduku. Martepuai
OTOM COAEP/KATEIIBHOW JIMHUM HAILEJICH Ha pPa3BUTHE YMEHHW M HaBBIKOB,
MO3BOJISIOIIMX BBIPAKaTh 3aBUCMMOCTH MEXAY BEJIMYMHAMU B pasziMyHOi (opme:
aHAJIUTUYECKOU, rpaduyeckoil u cioBecHO. Ero mzyuyeHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO MBIIIJIEHUS,, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKpPETU3alluH,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHas nuHUS «Hadana maTeMaTHYECKOTO aHalIW3a» I103BOJIAET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPUKIAAHBIX 3a7ad,
JOCTYIHBIX O0O0yYarolMMcs, TaK KakK y HHUX IMOSBISETCA BO3MOXKHOCTb CTPOUTH
rpa@uKy CIOXKHBIX QYHKUUNA, ONPENEsATh UX HAUOOJIbIINE U HAUMEHbBIIINE 3HAYCHHS,
BBIUMCIIATh IUIOWAAN (UTryp M OOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas coaep)kareibHas JMHUS OTKPBIBAET HOBBIE BO3MOXHOCTHU
INOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAJbHBIX CUTYallUid, MO3BOJSET HAXOIUTh
Haujay4yllee peuieHUue B MPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO- SKOHOMHUYECKUX,
3aJjayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHMYECKOro aHaliu3a CHOCOOCTBYET
pa3BUTHUIO a0CTPAKTHOTO, (POPMaTBHO-JIOTUYECKOTO U KPEaTUBHOTO MBIIIJICHUS,
(GbOpMHpPOBAHMIO YMEHHMI pacrio3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKU B Hayke,
TeXHUKEe W ucKyccTBe. OOyuwaromyecs y3HAIOT O BbLAAIONIMXCS —pe3yibTaTax,
MOJIyYE€HHBIX B XOJI€ Pa3BUTHSI MaTEMAaTUKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxxarenpHo-MeTOAUMYECKass JUHUSA «MHOXECTBA M JIOTMKA» BKJIIOYAET B
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ceOst DIeMEHThl TEOpPUHM MHOXKECTB M MaTeMaTU4YeCKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIEC MPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMAaTUKU U
npenjiaraloT HamOoJee YHHMBEPCAIbHBIM SI3bIK, OOBENUHSIONIMI BCe pa3felibl
MaTeMaTUKM U €€ TMPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE
JUCIMILTAHBI U UX TPUIIOKEHUS B equHoe 1enoe. [1o3Tomy BakHO 1aTh BO3MOXKHOCTH
oOydaronieMycsi HOHMMaThb  TEOPETUKO-MHOXECTBEHHBIM  SI3bIK  COBPEMEHHOMU
MaTEMaTHKU W MCIIOJIb30BATh €r0 Ui BBIPAKEHHUS CBOMX MBICIEH. J[pyruM BaKHBIM
MPU3HAKOM MaTEeMaTHKH KaK HayKd CIEAyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh
000CHOBaHUHN U CJIEIOBAHUE OMPEACIEHHBIM MpPABWJIAM MOCTPOCHMS JT0KA3aTEIbCTB.
3HaKOMCTBO C DJJI€MEHTAaMU MAaTEeMaTHUYeCKOW JIOTMKU CIIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBIIIJIEHUSI 00yYaroMINXCs, TO3BOJISIET UM CTPOUTH CBOM PACCYKIEHUS
Ha OCHOBE JIOTUYECKUX MPaBui, (OPMHUPYET HABBIKU KPUTHUECKOTO MBIIUICHUS.

B yueOHOM Kypce «Auredpa u Hayajlla MaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOpPbIE TPU3BAHbBI
CrocoOCTBOBaTh  ()OPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH  pealbHBIX
CUTyallul, MWCCIENOBAaHUS HTHX MOJENed C TIOMOIIbIO ammapara aiaredpbl U
MaTeMaTUYECKOTO aHalMu3a, HMHTEPHpPETAlMy I[OJIyYEHHBIX pe3ysbTaToB. Takue
3aJlaHUsl BIUIETEHBI B KaKIbI U3 Pa3fesioB MPOrpamMMmbl, MOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HMCIOJB3YeTCS Il PElIeHHs NPUKIaIHbIX 3amad. [lpu
pElIeHMH  pealbHbIX  MPAKTUYECKUX  3a7ad  oOydalllvecss  pa3BUBAIOT
HaONIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHI0, 0000aTh U KOHKPETU3UPOBATH MpolJeMy. [lesTeabHOCTb
1o (OpMHUPOBAHUIO HABBIKOB PELLEHUS MPUKIAIHBIX 3a/1ad OPraHU3yeTCsl B Mpolecce
U3yUYEHHUs BCEX TeM yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTHYECKOIO aHaIu3ay.

Ha uszyuenue yue6HOro Kypca «AnreOpa u Hayajaa MaTEMaTHUYECKOIO aHAIM3a»
orBonutcsa 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Heaemo), B 11 kmacce — 136
4yacoB (4 Jaca B HEJIEITIO).

Conep:xxanue y4eOHOI0 nmpeamera
10 xnacc

Yucaa 1 BBIYUCTICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE M JACCATHYHBIC JPOOH, MPOIICHTHI,
OeckoHeuHble Tepuogudeckue Apoou. [IpuMenenune npoOeld W TPOIEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3IUYHbIX OTpaciaed 3HAHUM U PEajbHOU KU3HU.

JeucrtBurenpHble  4ucia. PanuoHanbHBIE W HUPpPAUMOHAIBHBIE  YMCIIA.
Apudmerrueckue — omepanudd ¢ JICHUCTBUTENBHBIMM  4YHucCIaMd.  Momayib
JIEUCTBUTEILHOTO YHWClIa U ero cBoucTBa. [IpuOnrkEHHBIC BBIYMCICHUSA, TpPaBHIIA
OKpYIJIEHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYNCICHUN.
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Crenenb ¢ uenbiM Tnoka3areneMm. buHom Hbiorona. Hcnosb3oBaHue
noaxonsied (Gopmbl 3amucu ACHCTBUTEIBHBIX YMCEN I PEIICHUsS MPAKTUYECKHUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmerrueckuii KOpeHb HATYpaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C palndOHAIBHBIM T[OKa3aTeJeM M €€ CBOICTBA, CTENEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcma. CpoiictBa norapudma. JlecATUUHbIE W HaTypallbHbIC
JOTapU(pMBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAHIE€HC YHMCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmectBa MW TOXKIECTBEHHbIE NPeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIBbHBIE YpaBHEHUS W ypaBHEHHs-CieACTBHs. HepaeHCTBO,
peLICHNE HEPABEHCTBA.

OCHOBHBIE METOJBI PELICHUS LEIbIX U APOOHO-pAlMOHAIBHBIX YPAaBHEHUN H
HEpPaBEHCTB. MHOIO4YIEHbl OT OJHOM IIEpeMEHHOU. JlelneHue MHOrodjieHa Ha
MHOTouWwIeH ¢ octaTkoM. Teopema be3y. MHorounensl ¢ ueiabiMu ko3dduireHtamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COACPHKAIIUX CTENEHU U KOPHH.

HppanmonanpHbie ypaBHeHUsA. OCHOBHBIE METOBI PELIEHUS MPPALMOHAIbHBIX
YpaBHECHUM.

[lokazarenbHble ypaBHEHUA. (OCHOBHBIE METOJBl PEIMICHUS MOKA3aTEIbHBIX
YpaBHEHUH.

[IpeoOpa3zoBaHue BbIpaKEHUN, COAEPKAIIUX JTOTAPUPMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/BI pelieHus
norapu(MUUECKUX YpaBHEHUH.

OcHoOBHbIE TPUTOHOMETPUUYECKUE (bopMyIIbI. [IpeoGpa3oBanue
TPUTOHOMETPHUUYECKNX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUM.

Pemlenne cucteM JNHMHEHHBIX YypaBHEHMH. Martpuna CUCTEMBI JIMHEMHBIX
ypaBHeHH. OmnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUECKUN CMBICT U CBOWCTBA,
BBIYMCJICHUE €r0 3HA4YE€HUs, IPUMEHEHHUE OIPEACIUTENA Uil PELICHUsS CHUCTEMBI
JINHEMHBIX YPaBHEHUM. Pelienne npukIIaaHbiX 3a/1a4 ¢ MMOMOIIBK CUCTEMBI JIUHEUHBIX
ypaBHeHunil. MccnegoBaHne TMOCTPOCHHOM MOJEIM C IMOMOIIBID MATpUL U
OIPEICIIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJIECIEN pEalbHOM CUTYyallMd C IOMOUIBIO
ypaBHEHUW W HepaBeHCTB. [IpuMeHeHue ypaBHEHHM U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3aJ1a4 M 3a7[a4 U3 Pa3IMUHbIX 00JIacTel HAYKW U PEAIbHOMN KU3HHU.

DyHKIUM U rPapuKu



Oynkuusa, crnocoObl 3amaHus (yHKUMK. B3aumHO o00patHbie (GYHKUIUU.
Komnozummss  yuknuit. Ipadux  GyHKmuu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6unacTh ompeneiaeHUsT U MHOXKECTBO 3HaueHui (yHkuuu. Hymu dyHkumm.
[IpomexxyTkn 3HaKkomocTossHCTBA. UETHBIE M Heu€THhle (yHKIuu. [lepuomnyeckue
¢yakiuu. [IpomMexyTKH MOHOTOHHOCTH (YHKOHH. MaKCUMyMbl W MHHHMYMBI
¢ynkiun. Hanbomnbiiee n HauMeHblIlee 3Ha4eHHs PYHKIIMU HA TIPOMEXKYTKE.

Jluneiinasi, KBajgpaTHYHAas W JAPOOHO-TMHEHHAs QYHKIUU. ODJIEMEHTapHOE
UCCJIeIOBAHUE U TOCTPOEHUE UX IPAPUKOB.

CrenenHast pyHKIUsI C HAaTypalbHBIM U IIeJbIM ToOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHS n-0il CTENeHU Kak PYHKIUU OOpaTHOW CTENEHU C
HaTypaJbHbIM IIOKA3aTEIIEM.

[Toka3zatenbHast u Jorapupmuueckas GyHKIHUU, UX CBOMCTBA U IPaQUKH.

Hcnonb3zoBanue rpadukoB PyHKIUHI 17151 peLIEHUs] ypaBHEHUH.

TpuroHomeTpuyeckass OKpPY>KHOCTb,  ONPEIECICHHUE  TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTU B PEAJIbHBIX Ipolieccax u siBneHusx. ['paduku
peanbHBIX 3aBUCUMOCTEM.

Hayana maTeMaTH4ecKoro aHajamsa

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsl  ITOCJICIOBATSIbHOCTEH. MeTox
MaTeMaTUYECKOW MHAYKIMU. MOHOTOHHBIE M OIPAHUYEHHBIE IOCIJIEIOBATEIBHOCTH.
Hcroprst BO3HUKHOBEHHSI MAaTEMAaTUYECKOTO aHAIN3a KaK aHain3a OECKOHEYHO MaJlbIX.

Apudmernueckass U reoMeTpuueckas mHporpeccuu. beckoHeduHo yObIBaromas
reoMerpuueckas mporpeccusi. Cymma OeCKOHEYHO YOBbIBAaroIe TreoMeTpHUuecKOon
nporpeccud. JIMHEHHbIM M 3KCHOHEHUHMANbHBIA pocT. Hucno e. Popmyna CI0KHBIX
IpoLEHTOB. Vcroap30BaHne MPOTPECCUN ISl PEILICHUS] PEANIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa.

HenpepbiBHble (YHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkumii. CBoicTBa (YHKIMII HENpephIBHBIX Ha OTpe3ke. Meron
UHTEpPBAJIOB ISl pELICHUS HEpaBeHCTB. IIpuMeHEeHHEe CBOICTB HEMPEPBIBHBIX
byHKIMN 1S penieHus 3a1ay.

[lepBast 1 BTOpas mpousBoAHble (yHKIUU. OnpenerneHue, reoOMeTPUYECKUl U
(du3HUeCKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeNbHOU K TpaduKy (QyHKITUH.

[IpousBoaHbie neMeHTapHbIX QyHKIUH. [Ipon3BoiHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO M KOMIO3UIUU (HYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXk€eCTBO, omnepanuyd HaJ MHOXECTBAaMM W WX CBOHMCTBA. Jlmarpammsbl
Oitnnepa—Benna. [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmapara Jyisi OIMUCaAHUS
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peabHBIX TIPOLECCOB W SIBIICHWW, TPH pEHICHWW 3a7ad H3 APYIuX Yy4eOHBIX
IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTH4YeCKOro OObBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 knacc

Yucsia v BBIYUCITICHUS

Hartypanbhbie u uenble uucia. [IpuMeHeHME NPU3HAKOB JEIUMOCTH LEJbIX
qucen, HanOobImid oommmid nenutens (nanee — HOJl) n naumensbiee obiiee KpaTHOE
(manee — HOK), octatkoB mo Mojyito, aaroputma EBkinja ang penieHus 3aaad B
LEJIBIX YUCTIaX.

Kommnekchble uncna. Anredpanyeckas 1 TPUTOHOMETpUYEcKast (POpMBbI 3amucH
KOMIUIEKCHOTO 4Hclia. ApUPMETHUYECKUE OINEpalri C KOMIUIEKCHBIMH YHCIIaMHU.
N3o0pakeHrne KOMIUIEKCHBIX YUCeNl Ha KOOpAUHATHOM mockoctu. @opmyna Myaspa.
Kopnu n-o#1 crenenn n3 KOMIUIEKCHOTO Ynciia. [[puMeHeHne KOMIUIEKCHBIX YUCEN TSt
penieHust PU3NYECKUX U TEOMETPUUYECKUX 3a/ad.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPAaBHEHUIN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpPHEHd  TPUTOHOMETPUYECKUX  YpPABHEHUU c IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpU4YeCKUX HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHUS MOKA3aTEIbHBIX U JJOTapu(PMUIECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUSI UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUIEHUS CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHEHHI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpyuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX
3a/a4 U 3a7a4 U3 Pa3IMuHbIX 00JacTed HayKu M peaIbHOW >KU3HU, WHTEPIIpETalUs
MOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUMHU U TPAaPUKH

I'padux xommoszurnuu Qyskui. ['eomerpuyeckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuueckre GyHKIINN, UX CBOMCTBA U TpadUKH.

['padrueckne MeTompl perieHUs ypaBHEHUW W HepaBeHCTB. | 'paduueckue
METO/IbI PEIICHUs 3a]1a4 C TTapaMeTpPaMH.

Hcnons3oBanue rtpadukoB GYHKIUNA IS HUCCIAEAOBAHUSI TPOIIECCOB M
3aBUCUMOCTEH, KOTOpPbI€ BO3HUKAIOT MPU PEIICHHH 3aad W3 JAPYruX Y4ueOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauana maTeMaTHu4ecKoro aHajamn3a
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[IpumeneHre TpPOU3BOAHON K HMCCIIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH H
sKkcTpeMyMmbl. HaxoxaeHre HamOOJbIIEro M HaUMEHbBIIEr0 3HAYEHUN HENpepbIBHOM
(GYHKIUU Ha OTpE3KE.

[IpuMeHeHnE TPOU3BOJHOM JUISI HAXOXKICHUS HAWIYYIIErO0 pPEUICHUS B
MPUKJIAIHBIX 3a1a49aX, U1 ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS MPOLecca, 3aJaHHOTO
bopmyIoit umu rpapuKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HBIX. llepBoOOpa3HbIe
aneMeHTapHbIX QyHkumid. [IpaBuna HaxoXeHUs IEpBOOOPa3HBIX.

HNuTerpain. ['eoMeTpuyecknii CMBICII MHTErpaja. BelUnciIeHHuEe OIMpenei€EHHOrO
uHTerpana no gpopmysne Hetotona-JIeitoHuna.

[Ipumenenue wuHTErpana JUisl HAXOXKJIEHUS IUIOANEH IUIOCKUX QUryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Ipumepsl pemenuil  audPepeHIHATBHBIX  yYpaBHEHHM. MaTtemaTuieckoe
MOJEIIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMONIBIO U (PepeHInaTbHbIX YPaBHEHUH.

Ilnanupyembie pe3yabTaTbl 0CBOCHHMS Y4eOHOI0 MpeaMeTa

N3yyenue anreOpbl M Havajla MaTEeMaTHYECKOTO aHaju3a Ha YPOBHE CPEIHETO
oOmiero o00pa3oBaHUsl HAMpaBICHO Ha JOCTIXKCHHE YYaIlUMHUCS JMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3YyIbTATOB OCBOEHUS YUEOHOTO MIPEAMETA.

Jluunocmuuie pesynomameol

B pesynbrare u3yudeHus anreOpbl M Hayajga MaTeMaTHYECKOro aHalivd3a Ha
YpOBHE cpeAHero ooOmiero oOpa3oBaHus Yy ywaiierocss OyayT chopMUPOBAHBI
CJIEIYIOIIME JIMYHOCTHBIE PE3YJIbTATHI:

1) rpaaaHCcKOro BOCIIUTAHUS:

C(OPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH O0YyYaroUIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHICKOro OOIIecTBa, MPEICTaBICHHE O MaTEMaTHUYECKUX
OCHOBaX  ()YHKUMOHUPOBAHUS  pA3JIUYHBIX  CTPYKTYp, SBICHHUW, MPOLETYp
IPaXXKJAHCKOTO 001IecTBa (BBIOOPHI, ONMPOCH U APYTOE), YMEHUE B3aUMOICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QPYHKIMSAMU U Ha3HAYCHUEM;

2) NAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh POCCUMCKON TPaX)TAHCKON HIACHTHYHOCTH, YBAKECHHS K
MPOLIJIOMY M HAaCTOAIIEMY POCCHMCKON MaTE€MaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB W POCCUMCKOM MaTEMaTUYECKOM IIKOJIbI,
UCIOJIb30BAaHUE JATUX JOCTIKEHUW B JIPYTMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHUE JyXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoia, cHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHWs, STUYECKOTO TMOBEACHMS, CBS3aHHOIO C MPAKTUYECKUM
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NPUMEHEHUEM JOCTHKEHHM HAayKd W ACSTeNbHOCTHhIO YUEHOrO, OCO3HAHUE JHMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOro Oy1yILEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOUas OSCTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PELICHUH, PacCyKIEHUIN, BOCIPUUMUYHBOCTH K
MaTEeMaTHUYECKUM acClleKTaM Pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢pu3nvecKkoro BOCIUTAHMA:

c(OpMUPOBAHHOCTh YMEHUSI MPUMEHATH MaTeMaTHYECKHe 3HAHUS B MHTEpecax
3I0pOBOr0 M 0€30macHOro obpas3a JKHW3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3JI0pOBBIO (30pOBOE MUTaHUE, COAJAHCUPOBAHHBIM pEXHUM 3aHATHUM U OTIbIXA,
peryispHas (usnyeckass aKTUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHUE IIpU
3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITENFHOCTHIO;

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAHWE LIEHHOCTU TPYI0JIIO0HS, HHTEPEC K Pa3INIHBIM
chepaM mnpodecCUOHANBHOW JESITENIBHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€
OPUIIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyayiedl npodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIaHBI, TOTOBHOCTh U CHOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHMIO U CaMOOOPA30BAHUIO HAa MPOTSKEHUHM BCEH KU3HHU,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKOU
HAIPaBIEHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCIIMTAHMSA:

cOPMUPOBAHHOCTh ~ DKOJIOTMYECKON  KyJNbTYpbl, TOHUMAaHHWE  BIMSHHUS
COLIMAJIbHO-PKOHOMUYECKUX TPOILIECCOB HA COCTOSHUE NPUPOJHOW U COIMAJIbHOM
Cpelibl, 0OCO3HAaHUE II00aJBHOTO XapaKkTepa HKOJIOTUYECKUX MPOOIeM, OpUEHTAIHs Ha
NpUMEHEHNE MaTeMaTHYeCKUX 3HaHUM JUIs peuleHHs 3a7ad B 00JacTh OKpYKaroulei
Cpelbl, MJIAHUPOBAHUE TIIOCTYNKOB M OLEHKM MX BO3MOXKHBIX TIOCIEICTBUN IS
OKpYXarouen cpepl;

8) meHHOCTH HAYYHOT0 NMO3HAHHSI:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOW MpPAKTHKH, TOHUMaHHE MaTeMaTH4eCKON
HayKH Kak c(epbl 4eI0BEUECKON NEesATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUIA pa3BUTHUS LMBWIM3ALMM, OBJAJICHUE S3HIKOM MaTEMaTHUKU W MaTeMaTH4eCKOu
KYJBTYpOH Kak CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISTH MPOCKTHYIO U
HCCIICZIOBATEIBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

Memanpeomemuvle pe3ynvmamol
Ilo3HaBaTe/IbHbIE YHMBeEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJornueckue JeiicTBUA:
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BBISIBIIITD W XapaKTEPH30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX
00BEKTOB, MOHSATUH, OTHOIICHUI MEXIy MOHATUSIMH, (POPMYIHPOBATH OMpEEICHUS
MOHSTHH, YCTaHABIMBATH CYIIECTBEHHBINH MpPHU3HAK KiacCU(UKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATB, dbopMynupoBaTh U 1peoOpa3oBbIBATH CYKIEHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOPEYUS B
dakTax, OaHHBIX, HAOMIOACHUAX M YTBEPKICHUAX, MpeAjiaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEIBHO JOKA3aTE€IbCTBA MATEMAaTUUYECKUX YTBEPIKICHHIA
(OpsiMble 1 OT MPOTHUBHOIO), BBICTPAWBAaTh APTyYMEHTALMIO, IPUBOJUTH NPHUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pelleHHus y4dyeOHOW 3agauu  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pEILIECHUs, BbIOMpaTh Hanbosiee MOAXOIAIIMA C Y4ETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciieoBare/ibCKue IeicTBUA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUA WHCTPYMEHT IIO3HAHMS,
(opMynMpoBaTh BONPOCHI, (PUKCUPYIOLIUE NPOTUBOpEUNE, MPOOIEMy, YCTaHABIUBAThH
HMCKOMOE€ M JaHHOEe, (OpPMHUPOBATh THUIOTE3y, ApPryMEHTUPOBATH CBOK MO3UIUIO,
MHEHUE;

IIPOBOJUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEA0BAHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0beKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBJICHUSIMH, NIPOLIECCAMU;

CaMOCTOATENHEHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO PE3yJbTaTaMm
MPOBEAEHHOIO HAOJIIOICHHSI, UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJbTaToOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKXKe BbIABUTAThH
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora c undgopmanmueii:

BBISBJIATH ACPUIUTH WH(DOpPMALUU, AHHBIX, HEOOXOOUMBIX [Isl OTBETa Ha
BOIIPOC U JJIS PELICHUS 3a1a4H;

BBIOMpPATh MHMOPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(POPMAIMIO Pa3IMYHBIX BUJIOB U (hopm
Ipe/ICTaBICHMUS;

CTPYKTYpUpPOBaTh HH(OPMALINIO, TMPEACTABIATh €€ B pa3iIMuHbIX (opmax,
WJUTIOCTPUPOBATH TpauuecKu;
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OLICHUBATH HaJIEXKHOCTh uHbopMaIu 1o CaMOCTOSITENILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIe AeiicTBus O0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJIEHHUSI B COOTBETCTBUM C YCIOBHUSIMHU U
IEJISIMU OOITEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS 10 XOAY PEILICHUS 3a/1auld, KOMMEHTUPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;

B XO0Jle OOCYXJIEHHUs 3a/aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEeMBbl,
npo0seMbl, perraeMon 3aJaud, BbICKa3bIBaTh WJIEH, HAIICJICHHBIC HA MOUCK PEICHUs,
CONIOCTABJSATh CBOM CYXKIECHUS C CYXICHUAMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
oOHapy>KUBaTh PA3IMUYUE U CXOJACTBO MO3UIINI, B KOPPEKTHOU hopmMe PopMyIHpOBaTH
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJIbTaThl PELICHUS 3aJayd, SKCIEPUMEHTA, HCCIEIO0BaHUS,
MPOEKTa, CAMOCTOSITEJILHO BbIOMpaTh (OpMaT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe YHUBepcaibHbIe YueOHbIe aeiicTBuA CaMmoopraHu3anms:

COCTaBJISITh IUJIAH, JITOPUTM PEIIEHUs 3aJa4M, BHIOUpATh CIOCOO pelIeHus ¢
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ y4ETOM HOBOUW MHGOPMAIIUHU.

CaMOKOHTPOJIb, IMOIIUOHATbHBIN HHTEJJIEKT:

BJIaJICTh HaBBIKAMH TMO3HABATEILHON pedIeKCUN KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUN M MBICIUTENIBHBIX TMPOIIECCOB, HMX pPE3yJbTaTOB, BJAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MpOILlEcCa W pe3yJibTaTa PEIICHUS MaTeMaTUYeCKOM
3a/1auu;

NPEABUZIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IMpPU PEUICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa LIEJIU U YCIOBUSM, OOBSICHATh MPUUUHBI
JOCTUKEHUS WIM HEAOCTHXKEHUSI Pe3yJIbTaTOB JACSATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1€ATEJIbHOCTD:

MOHMMATh M UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
paboOThHI TIPH pelIeHUH y4eOHBIX 3aja4, MPUHUMATD I1€JIb COBMECTHOU JEATEIHLHOCTH,
MJIAaHUPOBATh OPraHU3aIlMI0O COBMECTHOM paboOThI, paclpenesisTh BHUABI padoT,
JIOTOBApUBATLCS, OOCYXKAaTh MPOIECC MU pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax paboThl (0OCyXIeHHs, OOMEH MHEHWIA,

«MO3TOBBIE MITYPMbI» H WHBIEC), BBIIOJHITH CBOIO YacTh padOThl W
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KOOPAUHUPOBATH CBOU ACHCTBHS C APYTMMH WIEHAMU KOMAHJbI, OLICHUBATh KA4€CTBO
CBOETr0 BKJIaJa B OOIIMK NPOAYKT MO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMMU
B3aUMOJICICTBUSI.

IIpeomemnvle pesynomamol

K koniy oOyuenus B 10 ki1acce ydamuiics MoxyduT CIECIYIONIUE PEIMETHbBIE
pe3yNbTaThl O OTIEIBHBIM TEMaM paboueil mporpaMmbl y4eOHOro Kypca «Anredpa u
HayaJia MaTeMaTU4EeCKOr0 aHAJIA3a:

Yucsia ¥ BBIYHCICHHUSA:

cBOOOIHO ONEpUPOBATH TMOHATUSMHU: PALUOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanYeckas  JpoOb,  IMPOLEHTHl, HPPALUMOHAIBHOE  YHUCIO, MHOYKECTBA
PALMOHAIBHBIX U IEHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YHCIIA,;

OPUMEHATH IPOOH M MPOIEHTHI AJIsl PEIICHUs MPUKIAIHBIX 3a/1a4 U3 PA3TUYHBIX
OTpAaCJIE 3HAHUW U PEAIbHOU KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIUMUCIEHUS, MPAaBHJIa OKPYIJICHHS, TPUKUIAKY H
OILIEHKY PE3yJIbTaTa BBIYUCIICHHM;

CcBOOOJIHO ONEpUPOBATh IOHATHEM: CTENEHb C LEJNbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOMASILYI0 (OpMY 3alUCU JACUCTBUTEIbHBIX YHCEN JJI PELICHUS
NPAKTUYECKUX 3a7a4 U [IPEACTABICHNS 1aHHBIX;

CBOOOJHO ONEPHUPOBATH MOHATHEM: aApU(PMETHUECKUII KOpPEHb HaTypalabHOMU
CTEIEHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM IOKA3aTeNeM;
CBOOOJHO  ONEpPUPOBATH  MOHATUAMM:  Jiorapudm  4ucia, JECATHYHBIE U
HaTypaJibHbIE JOrapuPMBbI;

CcBOOOIHO ONEpUPOBATH MOHATHUAMU: CUHYC, KOCHHYC, TAHTEHC, KOTaHTE€HC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATh MOHATUAMM: APKCHHYC, APKKOCMHYC W ApPKTAHIE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOAbl PpEUIeHHs palUOHAJIbHBIX M JPOOHO-
palMOHAIBHBIX YPaBHEHUI, IPUMEHATh METOJI NHTEPBAJIOB JIJISl PELLICHHS] HEPABEHCTB;

CBOOOJHO OIEpPUPOBaTh MOHATUSMHU: MHOTOUYJIEH OT OJHONW MEpPEeMEHHO,
MHOTOWIEH C UEeNbIMU KO3(P(PULUHMEHTaMHU, KOPHU MHOTOYJIEHA, MIPUMEHSATH JIeJICHUE
MHOI'OYJIEHa HA MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera niisa pemenuns
3azay;

cBOOO/IHO ONEpPUPOBATh MOHATUSMU: CHCTEMa JMHEWHBIX ypaBHEHUH, MaTpuUIa,
ONPEIEIUTENIb MATPULIBI 2 X 2 U €r0 FTEOMETPUYECKHUI CMBICI, MCII0JIb30BaTh CBOMCTBA
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onpeaenuTens 2 X 2 i BBIYMCIEHUS €r0 3HAUCHUS, TPUMEHATh OMPEICIUTETN IS
pEelIeHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHUW, MOJEIHUPOBATh pPEAbHbIE CUTYalMH C
MOMOIIbIO CUCTEMBbI JIMHEHHBIX ypaBHEHUH, HCCIEAOBATh MOCTPOCHHBIE MOJIETU C
MOMOIIBIO MaTPUIL U OTIPEIETUTENICH, MHTEPIPETUPOBATH MOJYYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh  CBOMCTBA JEWCTBUM C KOpPHAMH JUid  IpeoOpa3oBaHUA
BBIPAKCHUM;

BBITMIOJHATH MpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUN, CONIEPKAIIUX CTENEHH C
paloHaIbHBIM TIOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBA Jorapu(MoB AJid MpeoOpa3zoBaHusl JIOrapupMUIecKux
BBIPAKCHUM;

CBOOOJTHO OIEPUPOBATH MOHSATHSAMHU: HWPpPALMOHAIBHBIC, TIOKAa3aTelIbHbIE U
jJorapuMUUEcKUe YpaBHEHHs, HAXOAWTh MX PEHICHHUS C MOMOIIbI0 PAaBHOCHIBHBIX
MIEPEXO0/I0B MJIN OCYIIECTBIISISI IPOBEPKY KOPHEN;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYINBI A MpeoOpa3oBaHMUs
TPUTOHOMETPUUYECKUX BBIPAKECHUH;

CBOOOJIHO  ONEpUpOBaTh  IOHSATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE,
OPUMEHATh  HeoOXoaumble  (GopMynbl s PEIIEHUs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICJIMPOBATh pEallbHble CUTyallud Ha S3bIKE aireOphl, COCTaBIIAThH
BBIpOKEHUS, YpaBHEHHUS, HEPAaBEHCTBA IO YCIOBHIO 3a/ayd, HCCIEA0BATh
MOCTPOCHHBIE MOJIEININ C MCTIOIH30BAHUEM arlapara aiareopsbl.

DOyHKUMHU U TPAPUKH:

CBOOOJTHO OIMEpUPOBATh MOHATUSMU: (YHKIHUSA, CIOCOOBI 3aMaHus (DYHKIIHH,
B3aMMHO OOpaTHbIC (PYHKIIMH, KOMITO3UIMS QYyHKIMHA, rpaduk (yHKIIUU, BBITOTHIThH
aJIeMEeHTapHbIe TPeoO0pa3zoBaHus rpaPuKOB HYHKIIHIA;

CBOOOIHO OMNEpPUpPOBaTh MNOHATHUAMU: OOJACTh OINpPEAENEHUS U MHOXKECTBO
3HaYeHUN QPYHKINH, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOMIHO OMEpUPOBaTh TMOHATHSAMHU: UYETHBIE U HEYETHbIE (QYHKIUH,
nepuoAndeckne (yHKIUU, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCHMYMBbI WU
MUHUMYMBI ~ (YHKIIMW, HauOOJbIllee ¢ HAaWUMEHbIIEe 3HAYeHHEe (QYHKIUMU Ha
POMEKYTKE;

cBOOOJHO OMNEpUpPOBaTh MOHSATHUSAMHU: CTENEHHas (YHKIUS C HATypalbHBIM H
[EJbIM TIOKa3aTelieM, TpaduK CTETeHHONW (YHKIMU C HATypajdbHBIM M IEJIBIM
nokasareyieM, rpa@uk KOpHS n-Od CTeneHW Kak (PYHKIUU OOpaTHOMl CTeneHu C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTEpUPOBATh TMOHATHSAMH: JHUHEWHAs, KBagpaThuyHas W JAPOOHO-IMHEHHas
(YHKIIMH, BHIIOJTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

cBOOOJHO ONEpUPOBATh MOHATHAMH: TIOKa3aTeslbHAas M Jiorapupmuueckas
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(GyHKIIMM, WX CBOWCTBa W TpaduKHU, HUCHOIB30BAaTh HUX Tpaduku s perieHHs
YPaBHEHU;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTD,
ornpe/ereHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOT'O apryMEHTa;

UCIIOJIB30BaTh Tpaduku  (PYHKIUH 1711 WCCICOOBAaHUS  TPOIECCOB U
3aBUCUMOCTEN NpPH PELICHHH 3aJad W3 JPYTUX Y4YEOHBIX MPEIMETOB M PEANbHOU
KU3HH, BRIPAXXATh (POPMYIIAMH 3aBUCUMOCTH MEXKIYy BETNIYUHAMU;

Hauana maTeMaTH4ecKoro aHajamn3a:

CBOOOJTHO OINEpUPOBATH TMOHATHAMU: apuUpMeTUUYecKass M TeoMeTpuYecKas
nporpeccusi, 0ECKOHEYHO YyOBbIBaIOIIAasi TeOMETpUYECKasl MPOTPeccus, JIMHEUHBIA U
AKCIIOHEHIIUATBHBIN pOCT, (opMysia CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU [UIsl PEIICHMs] pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: MOCIEAOBATEIBHOCTh, CHOCOOBI 3a/laHU
[IOCJIEIOBATENBHOCTEH, MOHOTOHHBIE W  OrPaHUYECHHBIC IOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJICHHUS MAaTEMAaTHYECKOTO aHallM3a Kak aHalin3a OECKOHEUYHO
MaJibIX;

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: HENPEPhIBHbIC (DYHKIMU, TOUKU pa3pbiBa
rpaduka QyHKIHMH, aCHMIITOTHI rpaduka PyHKIUY;

CBOOOJHO OIEpUPOBaTh NOHATHEM: (YHKIMS, HENpepbIBHAS Ha OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUM I pEIIeHUs 3a/1aY;

CBOOOJTHO OTMEPUPOBATH MOHATHUSAMHU: TEPBasi U BTOpasi MPOU3BOJAHBIC (DYHKIIHH,
KacarenbHas K rpaduky QyHKIIHH,

BBIYUCIISITh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YAaCTHOTO W KOMIO3ULIUU
IBYX (DYHKIIM#, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

WCIIOJB30BaTh TEOMETPUUECKUM U (PU3NUECKUN CMBICT TPOU3BOTHON JJIs
penieHus 3aaay.

MHoskecTBa U JIOTHKA:

CBOOOTHO OTIEPUPOBAThH MOHATUSIMH: MHOKECTBO, OTIIEpPAIlMU HAJl MHOKECTBAMH;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJisi ONUCAHUS PeallbHbIX

MPOIIECCOB U SIBIICHUW, TP PEIICHUM 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB;
CcBOOOJHO ONEpUPOBATH MOHATUSAMU: OIpENEICHHE, TEOpEMa, YpaBHEHUE-

CIIE/ICTBHE,  CBOMCTBO  MareMaTU4YecKoro  OOBEKTa,  JI0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoHmy oOyuenus B 11 kJjacce oOydaromuiicss TMOJIYYUT CJICAYIOIINE
MIpEAMETHBIC PE3YNIBTATHI 10 OTJIETBLHBIM TEMaM pabodeil mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHAITN3a:
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Yucia ¥ BHIYHCICHHUSA:

cBOOO/IHO ONEpPUPOBATH MOHATHAMH: HAaTYpPaJbHOE U LEJIOE YHMCI0, MHOXKECTBA
HATypaJbHBIX M LEJBIX YHUCEN, WCIOJIb30BaTh NPHU3HAKU JEIMMOCTH LEJIBIX YHCEl,
HO/JI u HOK HarypanpHbIX Yncen Ui peLIEHUS 3a7ad, IPUMEHATb AJITOPUTM
EBknupa;

CBOOOJHO OINEpPUPOBATH IOHATHEM OCTaTKa MO MOAYJI0, 3alHUChIBATh
HaTypaJbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIO W MHOYECTBO
KOMIUIEKCHBIX YHCEN, IPEACTaBIATh KOMIUIEKCHBIE 4YHCla B aiareOpanyeckoil u
TPUTOHOMETPUUYECKON (POopMe, BBINOIHATH apU(PMETUUYECKHE ONEpalud C HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: UPpPALUOHAIbHBIC, IOKa3aTENbHbIE U
norapu(pMUUECKHEe HEPABEHCTBA, HAXOJUTh MX PELIECHUS C MOMOIIBIO PABHOCHIIBHBIX
IIEPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEN NP PEIIEHUH TPUTOHOMETPUUECKOIO YpaBHEHMS,;
CBOOOJITHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, INPUMEHATH
Heo0XxouMble (POPMYJIBI [UISl PELIEHUSI OCHOBHBIX THUIIOB

TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATHSMHU: CUCTEMA U COBOKYIHOCTh YPABHEHUH H
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJIWUTHh PELICHUS
CUCTEMBI M COBOKYITHOCTEH PAalMOHAIBHBIX, MPPAlMOHAIBHBIX, MOKA3aTENbHBIX H
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

peliaTh panroHaibHble, UPPALMOHATIbHBIC, [TOKA3aTeIbHbIE, JorapudmMuuecKmue
U TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, COACPXKAILME MOAYIU H
napameTpsl;

NPUMEHSATh IpapuuyecKue METOAbl JJisl PEIICHHs YpaBHEHU U HEPaBEHCTB, a
TaKKe 3a]1a4d C IapaMeTpaMHu;

MOJEJIMPOBaTh peajbHble CHUTyalldd Ha S3bIK€ aiareOpbl, COCTABISTH
BBIPDAXKCHUSA, YPAaBHEHUSA, HEPABEHCTBA M MX CHCTEMBl [0 YCIOBHIO 3aJayy,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHMEM amnmapara anreOpsl,
MHTEPIIPETUPOBATH ITOJIYYECHHBIN PE3yJIbTAT.

DyHKIUM U rpaduKu:

CTpOUTh TpaduKu KOMIO3UMUMK (YHKIMA C TIOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH F€OMETpUUYECKHe 00pa3bl YpaBHEHUN M HEPABEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH;

cBOOO/IHO OINEPUPOBATh MOHATUSAMU: TPpaUKU TPUTOHOMETPUUYECKUX (PYHKIIMIA;
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MPUMEHATHh (DYHKITUU 1T MOJICTUPOBAHMSI M WCCIICIOBAHUS pPeaTbHBIX

MIPOIIECCOB.

Hauajia MaTeMaTH4eCKOT0 aHAJIHN3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIICNOBaHUS (YHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI,

HaxXOJUTh HAWOONbIIee M HAWMCHbIEE 3HAYCHHUS (DYHKIIMM HEMPEPHIBHON Ha
OTpe3Ke;

WCITOJIB30BaTh TPOU3BOJHYIO IS HAXOXICHUS HAWIYYIIETO PEIICHHS B
NPUKIIATHBIX, B TOM YHCJIE COIMAThHO-DKOHOMUYECKHUX, 3aJadax, JJIs ONpeIeTICHHsI
CKOPOCTH U YCKOpPEHUS TpoIiecca, 3aJaHHOTo (hopMyson mim rpadukoM;

cBOOOIHO OTIEpUPOBATH MOHATHUSAMU: IEPBOOOPA3HAS, ONPEACIEHHBIA HHTETPA,
HaxOJIUTh TEPBOOOPA3HBIE JJIEMEHTAPHBIX (YHKIWA ¢ BBIYUCIATH HHTETpAl IO
dbopmyne Hetorona-JleliOHuia;

HaXOJUTh TUIOIIAAN TUIOCKHX (GUTYp W OOBEMBI TEI C MOMOIBI0 MHTETpaa,;
UMETh MPECTABICHUE O MAaTEMAaTHYECKOM MOJACIUPOBAHUU HA TIPUMEPE

coctaBiieHust AuddepeHnanbHbIX YpaBHEHUH;

pemarh TPUKJIAJAHbIE 3a/Ja4d, B TOM YHUCJIE COIMAIbHO-IKOHOMHUYECKOTO U
¢du3nuecKoro xapakrepa, CpeJCTBaMH MaTeMaTHYeCKOro aHallu3a.
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TemaTn4yeckoe IJIaHUPOBaHME
€ YKa3aHHEM KOJIHYeCTBA aKaleMUYeCKHX YaC0B, OTBOJMMbIX HA OCBOCHHE
KAaKI0M TeMbl Y4eOHOr0 npeMeTa u
BO3MOKHOCTb MCIIOJIb30BAHUSA 10 ITOH TeMe 3JIEKTPOHHBIX (HM(PPOBBIX)
00pa3oBaTeJIbHBIX PECYypPCcOB, B TOM YHCJIe C Y4eTOM padoueil MporpaMMsl

BOCIIUTAHUA®

10 xknacc

Ne
n/n

Tema ypoka

Koua-Bo
4acoB

DJ1eMeHTBI COIePKAHMS

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pa3znea 1. MHOKeCTBO A€M CTBUTEIbHBIX YHCEI.

MHOro4JIeHEbI.
PammonanbHBIC
YpaBHEHUS U
HEPaBEHCTBA.
CucreMsl
JIMHEHHBIX
YPaBHEHUM

24

MHoOxkecTBO, orepanuu HaJl
MHOXECTBAMHU M UX CBOMCTBa.
Huarpammbl  Ditnepa — Benna.
[Ipumenenue TEOPETHKO-
MHOXXECTBEHHOT'O ~ ammapara Juis
pelieHus 3aay.

PanmonansHbie YHucna.
OOBIKHOBEHHbIE U  JECATUYHBIC
JIpoOM, TPOIICHTHI, OECKOHECUHBIC
HepPUOANYECKUE JPOOH.
[Tpumenenue apodei U MPOIEHTOB
JUISl pEIIEHUs IPUKIIAIHBIX 3a/au.
[elicTBUTENBHBIE 4yucna.
PannonansHbIe ¥ HpparmoHaIbHBIC
YHCIa.

ApudpmeTnueckue  omnepauuu  C
JIEMCTBUTEIbHBIMU YUCJIaMH.
Monynb JeHCTBUTENBHOIO YUCTA U
ero cBoiictBa. IlpubnuxénHbIe
BBIYHUCIICHHS, IpaBHJIa
OKpYTJIEHUs, NMPUKUAKA U OIEHKA
pe3ynbpTara BBIYMCIICHHI.
OCHOBHBIE ~ METOJIbI  peUIeHUs
LEeNbIX U JIPOOHO- pallMOHAIbHBIX

YpaBHEHUU u HEPABEHCTB.
MHoOro4jeHsl oT OJTHOM
IIEPEMEHHOM. [enenune
MHOrO4YJieHa Ha MHOTOWIEH ¢
OCTaTKOM. Teopema besy.
MHorousneHsl c LEJIBIMU
KO3 pHULIHEHTaMU. Teopema
Buera.

Pemenne  cucrem — JMHEHHBIX
ypaBHeHUW. Marpuua CHCTEMBI
JIMHEUHBIX YPaBHEHUH.

https://lib.myschool.

edu.ru/market?filters
=0%022subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
00IClasslds%22%3A

%2210%22
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Onpenenurenb MaTpulbl 2X2, €ro

reOMETPUYECKUIN CMBICI U
CBONCTBA; BBIYHCIICHUE €ro
3HAYECHUS; MIPUMEHEHUE

ompenenuTeNns g peleHus
CHUCTEMBI JINHEWHBIX YPABHEHUM.
Pemenne mnpukiagHeIX 3agad ¢
MIOMOLIBI0  CUCTEMBI  JIMHEHMHBIX
ypaBHEHUU

Pa3znen 2. Crenennass GyHkums.

@OyHkMsA,  cnocoObl  3aJaHMs
¢ynkunu. B3aumHO  oOparHBIE
byHKIHH.

Komnozurus  ¢ynkuuii. ['paduk
byHKLIUU. DeMeHTapHbIe
npeoOpazoBaHus rpauKoB
bynknuii. O6nacTh onpeaeneHus u
MHOXECTBO 3HAYCHUU (DYHKIUH.
Hynu  gynkuun. IlpomexyTtku

3HAKOIIOCTOSIHCTBA.
Yéruple U Heu€THbIe (YHKIIHH.

. [Tepuoamueckue GbyHKIUY. https://lib.myschool.
CgoiicTBa oFilt
P —— [TpoMexyTKH MOHOTOHHOCTH edu.ru/ma_rket. ilters
Crernemmas GYHKIHH. Makcumymbl u | =%22subjectlds%22
yHKII C 12 MUHUMYMBbI byHKIHH. %3A%5B%22299%

HeTBIM HaubGonpiiee w ~ HauMeHbIIEe 22%5D%2C%22sch
3HAYCHUE byHKIIH Ha 00IClasslds%22%3A
MOKa3aTeIIeM. 0 0
MIPOMEKYTKE. %2210%22
Jlunetlinas, KBaJpaTUYHAsl |
IpoOHO-  JuHEHHass  QyHKIUH.
DJeMeHTapHOe UCCIIeJJOBaHHEe U
MIOCTPOEHUE rpadukoB 3THUX
GbyHKUINHA.
CreneHb C ILEIbIM ITOKa3aTeJIeM.
bunom HeroroHa.
CrenenHnas GyHKIMSA c
HATYPaJbHBIM u TEJTBIM
nokasareseM. E€ cBoiictBa H
rpaduk
Paznen 3. UppaunoHajibHble ypaBHeHUs
Apudpmernueckuii KOpPEHb
Hatypaibion - crenend # o e10 https://lib.myschool.
Apudmernyecku ;?O;Cg B:Z;OBaHI/I}I — edu.ru/market?filters
i KOpeHb n-oit B]Epmgmﬁ coneprcaix crenenn | = 0225ubjectlds?22
CTEIEHHU. 15 ’ %3A%5B%22299%
VppamoHanbHbie Egl‘a’;’;‘;l{mme spasticns, | 22%050%2C%22s5ch
ypaBHEHHUSL. OCHOBHBIE  METOMHI pemeHmi oolClasslds%22%3A
%2210%22

MPPALMOHAIBHBIX YPABHEHUM.
PaBHOCHIIbHBIE IIEePEX0IbI B
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pelieHun

YpaBHEHUM.
CgoiictBa u Tpaduk KOpHS N-OH
CTEeTeHU Kak (PyHKIUU OOpaTHOI

UPpaLMOHATILHBIX

CTETICHH C HaTypaJIbHBIM
nokasaresem
Pa3nea 4. Iloka3zarenbHas pynkuus. [lokasarejibHble ypaBHeHUs!
Crenens ¢ Crenenb c panoOHaIbHBIM
paloOHAILHBIM [MOKA3aTEeJIEM U €€ CBOWCTBA. https://lib.myschool.
MOKa3aTelIeM. [MokazarenbHass  Qynkums, e€ | edu.ru/market?filters
[MTokasarenpHast CBOMCTBA u rpaduk. =%22subjectlds%22
byHKIHSL. 10 Hcnonb3oBanue rpaduka QyHKIHHA %3A%5B%22299%
OcHoBHBIC JUISL pEIICHUs YPaBHEHUH. 22%5D%2C%22sch
METO/IbI PEIICHUS [Toka3arenbHbIe ypaBaenus. | 00lClasslds%22%3A
MOKa3aTeJIbHBIX OCHOBHBIE ~ METOJIbI  pelICHUs 002210%22
YPaBHECHHM. IIOKA3aTEJIbHBIX YPABHEHUI

Pa3nen 5. Jlorapudmudeckas ¢pyukuus. Jlorapudpmuyeckue ypaBHeHHs

Jlorapudm yucna.
Jlorapudmmuecka
g QYHKIHA.
Jlorapugmuuecku
€ YpaBHCHHUSI.

18

CaoiicTBa norapugpma.
JlecsiTuuHble W HATypaJbHBIC
JorapudMel. [IpeobpazoBanue
BBIPAKEHHIA, COJZIepKaIInX
JorapuMel.

eé CBOICTBa u rpaduxk.

Hcnons3oBanue rpaduka GyHKINN
JUISl pELLICHUs] YPaBHEHUM.
OcCHOBHBIE =~ METOJABI  pEIICHUs
norapu(pMHUECKUX YPABHCHHIA.
PaBHOCHIIBHBIE EePEX0/Ibl B
peleHnH JOTapUPMHIECKUX

YPaBHEHUNU

https://lib.myschool.
edu.ru/market?filters

=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%22sch

00IClasslds%22%3A

%2210%22

Pa3nen 6. Tpuro

HOMETPUYCCKHUE BLIPAKCHUSA U YPABHCHUSA

Cunyc, KOcuHYC,

CuHyc, KOCHMHYC, TaHI€HC U

TaHTEHC KOT@HT€HC YHCJIOBOTO apryMeHTa.
KOTaHI'€HC Apkcunyc, ApKKOCHHYC u
YHCIIOBOTO ApKTaHTeHC YUCIIOBOTO apryMEHTAa. https://lib.myschool.
apryMeHTa. TpuronomeTpuyeckas edu.ru/market?filters
Apxkcunyc, OKPYXXHOCTb, onpenenenue | =%22subjectlds%22
ApPKKOCHHYC U 22 TPUTOHOMETPUUECKUX  (PYHKIMH %3A%5B%22299%
apKTaHT€HC YHCJIOBOTO apryMEHTA. 22%5D%2C%22sch
YHCIIOBOTO OcuoBubie  Tpuronomerpuueckue | 00IClasslds%22%3A
apryMeHTa. bopMybI. IIpeoOpazoBanue %2210%22
Pemenne TPUTOHOMETPUYECKUX BBIPAKECHHIA.
TPUTOHOMETPUYEC Pemienne  TpUTrOHOMETPHYECKUX
KHX ypaBHEHUI YpaBHEHUH

Pa3nen 7. [lociienoBaTe IbHOCTH M MIPOrpeccHu

Apudmerndeckas [TocnenoBaTenbHOCTH,  CIOCOOBI https://lib.myschool.
u 3aaHUAS MOCJIEIOBATEIIEHOCTEN. edu.ru/market?filters
reoMeTpuvecKas 10 Meton MaTEMATUUECKOU =%22subjectlds%22
MIPOrPECCHUHU. WHIYKIUU. %3A%5B%22299%
MOHOTOHHBIE ¥ OTrpaHUYEHHBIE 22%5D%2C%22sch
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MOCJIE0BATEIHHOCTH. Uctopus
aHaM3a 0ECKOHEYHO MAIbIX.
Apudmernaeckas u
reOMEeTPHYECKast MPOrPECCUH.
beckoneuno yObIBaromias
reoMeTpHYecKast MPOrpeccusi.
CymMma OeCKOHEYHO YOBIBaromen
T€OMETPUUYECKON ITPOTPECCUM.
JInHEeWHBIT W DKCIOHEHIIMAIbHBIN
poct. Hucio e.

@opMyiia  CIOXKHBIX IIPOLIEHTOB.
Hcnonp3oBaHue mnporpeccuu s
peleHus peaTbHBIX 3aaq
MIPUKJIATHOTO XapaKTepa

00IClasslds%22%3A

%2210%22

Pa3nen 8. [IpousBogHasn

HenpepeiBHble
¢bynkuuu. [lepas u
BTOpast
[IPOU3BOJIHBIC

GbyHKIUH.

20

HenpepbiBHble (GyHKIMH W UX
CBOIICTBA. Touka pa3pbiBa.
AcumnToThl TpaduKOB (QYHKIUH.
CaoiicTBa (PyHKIMII HEPEPHIBHBIX
Ha oTpe3ke. Meroj HHTEpBAIOB

JUISL pelieHus HEPABEHCTB.
IIpumeHeHne CBOMCTB
HENpepbIBHBIX  (QyHKIUH Ui

pelieHus 3a1a4.
[lepBasi u BTOpas MNPOU3BOJHBIC
(GyHKIHH. Onpenenenue,
TCOMETPUYCCKUA U (DU3UICCKUU
CMBICJI TIPOM3BOJHOM. YpaBHEHHE
KacaTelnbHOU K rpaduky QyHKIUU.

IIpousBoaHbIE 3JIEMEHTaPHBIX
¢bynkuunii. IIpousBogHas CyMMBI,
IIPOU3BE/ICHNUS, YaCTHOTO "

KOMITO3ULIUH (PYHKITHI

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
00IClasslds%22%3A
%2210%22

Pa3nen 9. [loBTOpeHnue, 00001eHNE, CHCTEMATH3ALMSA 3HAHUMH

OcHOBHbIE TOHSTHUSA Kypca

S anreoph! = Haqal | htns://lib.myschool
TIOHATUA Kypcad MatematHyeckoro  aWamusa 10 | o4 riJ /mérket’>fi|teré
areOphl ¥ Hava KJiacca, 00001IeHNe u =%éZsubiectI ds%22
MaTeMaTPIIgeCKOFO 5 cucTeMaTu3aIus 3HaHui %63A%5B%22299%
iizzzl:? 22%5D%2C%22sch
0000111eH1E U 00IClasslds%22%3A
CHCTEMATHU3ALU %2210%22
3HAHUH

Hr1oro 136
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11 xnacc

JIeKTPOHHbIE
Ne Tema ypoxka Kox-so DJIeMeHTHI COAePKAHUS (uppoBkIe)
n/n 4acoB o0pa3oBaTe/IbHbIE
pecypchl
Pa3znen 1. UccnenoBanue pyHKuMii ¢ MOMOUILIO POU3BOIHOM
IIpumMeHeHne  NPOM3BOJHOM K
UCCIICIOBAaHUIO  (YHKUMH  Ha
MOHOTOHHOCTb M OKCTPEMYMBI.
Haxoxnenue  HauOombiero U
[Ipumenenue
. HAaUMEHBILIETO 3HAYEHUs
rII/IIZ ZJI;IZZSE;S;I}(I: HETIPEPhIBHON GyHKIUH na | https://lib.myschool.
. OTpE3Ke. edu.ru/market?filters
Feoﬁzf;?;ixne [IprMeHeHHE TPOU3BOMHON IS =%22subjectlds%22
1 oBpash: 22 HaXO0XKIEHUS HAWTYYIIETO %3A%5B%22299%
A pellleHus B MPHUKJIAJHBIX 3ajauax, 22%5D%2C%22sch
st onpenenenuss ckopoctu  u | 00IClasslds%22%3A
HEpABEHCTB Ha 962210%22
KOOPAHATHOH YCKOpeHUs  IIpoLecca, 3aJaHHOro 0
1OCKOCTI bopmyoit uinm rpadukom. §
Komnosunus GyHKLIU.
['eomerpuueckue o0pa3sl
YPaBHEHHH M HEPAaBEHCTB Ha
KOOPAWHATHOM IIOCKOCTH
Pa3nen 2. [lepBooOpa3Hasi 1 MHTErpaJ
[TepBooOpa3zHas, OCHOBHOE
CBOICTBO epBOOOPA3HBIX.
[TepBooOpa3Hble  3JIEMEHTAPHBIX
¢yuknuil. [lpaBmia HaxoxaeHus
epBOOOPA3HBIX.
[lepBooGpa3Hbie WHTerpai. I'eomerpuuecknii .
BHI;MCHTIE)[pHBIX CMLICJ'Ip MHTETpaa. BBIEI/ICIIGHI/IC https://llb.mvschool.
(GyHKIMIA. OIIPEACIEHHOIO  MHTErpaiga  Io edu.ru/mquet?fllters
WuTrerpain. ¢dopmyne Herotona— JleiibHuna. =Y22subject]ds622
2 [Ipumenenue 12 IIpumenenne  umHTErpanma s H3AYSBY22299%
MHTErpana Juis HaxXOXJECHUS IJIOWAAEH IJIOCKUX 22%65D%2C%225ch
HaXO0XICHHUS ¢buryp 1 00bEMOB reOMETPUUECKHIX 00lClasslds%22%3A
. %2210%22
IUIOIIACH. Tel.
ITpumepsl pemeHui
T depeHMaIbHbIX  ypaBHEHUH.
MaremaTnyeckoe MOAETUPOBAHUE
pEAIBHBIX IPOLIECCOB C MOMOILBIO
nudepeHIaTbHBIX YpaBHEHUN

Paznen 3. I'padukn Tpuronomerpuyeckux ¢pynknmii. Tpuronomerp

HYE€CKHE HEPABEHCTBA

Tpuronomerprue
CKH € (PyHKILIUU.
Pemenne
TPUTOHOMETPHUYEC
KM X YPaBHEHHU

14

Tpuronomerpudeckue  (QyHKIUH,
UX CBOMCTBA U rpauKu.

OT16op KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH C

IIOMOIIBIO TpHFOHOMCTpH‘ICCKOﬁ

https://lib.myschool.

edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
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Y HEpaBEHCTBA

OKPYKHOCTH.
Pemenne
HEpPABEHCTB.

TPUTOHOMETPUYECKUX

00IClasslds%22%3A

%2210%22

Pa3nen 4. UppauunoHaibHble, NOKa3aTeJbHbIE U JIorapupMuyecKue HepaBeHCTBA

OCHOBHbIE
METOJIbI
peleHus
MOKa3aTeIbHbIX,
norapuMuIecKu
X,
UppaloHaIbHbI
X HEPaBEHCTB.

24

OCHOBHBIE ~ METOJIbI  peUICHUs
MIOKa3aTeJIbHBIX u
JOrapu(pMHUUECKUX  HEPABEHCTB.
OCHOBHBIE ~ METOJIbl  pelIeHUus
MPPALMOHATIBHBIX HEPaBEHCTB.
I'padmyeckue MeTonbl pelIeHUs
MPPALMOHATBHBIX, MOKa3aTeIbHbIX
U Jorapu(pMUUECKUX YpaBHEHUU U
HEPABEHCTB

https://lib.myschool.
edu.ru/market?filters
=0%22subjectlds%22
%3A%5B%22299%
22%5D%2C%22sch
00lClasslds%22%3A
%2210%22

Pa3zgea 5. KommiekcHbie yncia

KommekcHele quca.
Anrebpanyeckas u
TPUTOHOMETPHUECKAs bopmbl
Zanp?(;iemi(gﬁ:m?;: e, https://lib.myschool.
P patt ¢ edu.ru/market?filters
Apudmernuecku KOMIUIEKCHBIMH YHCIIAMH. —9622subjectlds%22
€ orneparuu ¢ 10 N3o0paxenue KOMHHCKCHLIi( %63 A%EB%22299%
KOMILTIEKCHBIMH yucen Ha KOOPIMHATHOMN 99065D%2C%225¢ch
HACIAMH. I;IOCKOCTH' K . | 00IClasslds%22%3A
opmyna Myaspa. Kopuu n-oit 962210%22
CTEIEHH M3 KOMILJIEKCHOT'O YHCIIA. -
[TprMeHEeHHe KOMIUICKCHBIX YHCEI
Ui pemieHus  (QU3UYECKUX |
reOMETPHYCCKUX 3a7a4
Paznen 6. HarypaabHble U Hejible YucIa
Tpu3HaKy HarypaigbpHble W 1ejble  YHCTA. https://lib.myschool.
JEIUMOCTH [TpumeHnenue NIPU3HAKOB edu.ru/market?filters
LeJbIX YHCETT, aenuMocTH 1ensix gucen, HOJ[ u =0022subjectlds%22
HOJl u HOK. 10 HOK, ocratkoB 10 MoAyito, %3A%5B%22299%
anroputma EBknmna nns pemieHus 22%5D%2C%22sch
3a7a4 B [EIBIX YUCIaX 00IClasslds%22%3A
%2210%22

Pa3nen 7. Cucrembl pan

JI0

HOHAJBbHBIX, HPPAIINOHAJBHBIX ITOK

a3aTCJbHBIX H

OcHoBHBIE
METO/IbI
peLeHHs CUCTEM
1 COBOKYITHOCTEM
paIMoOHaIbHBIX,
HppaliOHAIbHBI
XJ
MOKAa3aTEeNbHBIX
u
JorapupMHUUECKH
X YpaBHEHHI.

12

rapu(pMu4ecKuX YpaBHEHHUH
Cucrema u COBOKYITHOCTb
YpaBHEHUM.

PaBHOCHIIBHBIE CUCTEMBI u
CHUCTEMBI-CIIEJICTBHSL.

OcCHOBHBIE ~ METOJABI  pEIIEHUs
CHUCTEM u COBOKYITHOCTEH
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MTOKa3aTeJIbHBIX u

JorapupMHUUECKUX YpaBHEHUH.
IIpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K pEeLICHUIO

MaTeMaTUYECKNX 3a1ay U 3amad W3

https://lib.myschool.
edu.ru/market?filters
=0%22subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
00IClasslds%22%3A
%2210%22

23




IIpumenenue
YpaBHEHUI,
CHUCTEM U
HEPABEHCTB K
PELLIEHHUIO 3a/1a4.

pa3iauuHbIX oOjacTed HAyku U
peaIbHOM KU3HU, WMHTEPIIPETALNS
MIOJIyYEHHBIX PE3YJIbTATOB

Paznen 8. 3apauu ¢ napamerpamu

PanmonansHEIE,
HppaIOHATEHBI
e)
MOKa3aTesbHbIC,
norapuMuIecKu
eu
TPUTOHOMETPHUYE
CKHE YpaBHEHMUS,
HEpPaBEHCTBA U

16

PannoHanpHbIe, UppalMOHAIbHBIE,
NIOKa3aTeNbHbIEe,

JorapupMUIECKue u
TPUTOHOMETPUYECKUE YpaBHEHHS,
HCPAaBCHCTBA u CHUCTCMBbI C

napaMeTpamu.
IToctpoeHne ©  HUCCIEAOBaHUE
MaTeMaTHYECKHUX Mojienei

pEaJIbHBIX CUTYaLUi C TIOMOILBIO
YpPaBHEHUMN, CUCTEM YPaBHEHHU M

https://lib.myschool.
edu.ru/market?filters
=0%022subjectlds%22
%3A%5B%22299%
22%5D%2C%?22sch
00lClasslds%22%3A

%2210%22

CHCTEMBI C
ImapaMeTpaMu. HCPABCHCTB C IIapaMCTpaMu
Pa3nen 9. [loBTOpeHnue, 00001eHNE, CHCTEMATH3ALMA 3HAHUMH
OCHOBHBIE OCHOBHBIE TIIOHATHS W METOIbI https://lib.myschool.
MOHSTHUS U Kypca, 000011eHNEe u edu.ru/market?filters

METOJbI KypCa,

cUcTeMaTHU3alus 3HaHUU

=%22subjectlds%22

000011EeHHE 1 16 %3A%5B%22299%
CHCTEMAaTH3aLHS 22%5D%2C%22sch
3HaHUM 00IClasslds%22%3A
%2210%22
Hroro 136

* Vyer paboueil mporpaMmbl BOCIUTAHUS B TEMAaTHYECKOM IUIAHUPOBAHUU
pabouux mporpamMm y4eOHBIX MPEAMETOB YTBEPKIAETCs MpUkazoMm nupekropa MbBOY
COMI Ne 55 na texymuii yueOHbIN roa He o3aHee 31 aBrycra.
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