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IHOACHUTEJIBHAS 3AIINCKA

Y4eOHblii Kypc «AnredOpa W Hadajza MaTEeMAaTUYECKOTO aHAIM3a» SBISACTCS OJHUM U3 HamOoliee
3HAYMMBIX B MPOTpaMMeE CPEIHEr0 OOIIero o0pa3oBaHMs, IIOCKOIBKY, C OJHOW CTOPOHBI, OH 00ECIICUnBaCT
WHCTPYMEHTAJIbHYIO 0a3y Ul U3YYEHUS BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JPYTrOd CTOPOHHI,
dbopmupyeT JToruYecKoe U a0CTPAKTHOE MBIIUICHHE 00YYAIONIMXCS Ha YPOBHE, HEOOXOIUMOM JUISi OCBOCHHS
nH()OPMATUKH, OOINECTBO3HAHUS, WCTOPHH, CIOBECHOCTH W IPYTUX IUCIHUIUIMH. B pamkax IaHHOTO
y4eOHOTro Kypca OOydYaroluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
(dbopMyIupyeT CBOM JOCTHIKEHUS B MATEeMaTHIeCKOi popme.

VY4eOHbIi Kypc anreOpbl U Havyajdl MaTEeMaTHYECKOTO aHAlM3a 3aKJIaJbIBaeT OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUS 3aKOHAMU (DU3UKH, XUMHUHU, OUOJIOTHUH, TOHUMAHHSI OCHOBHBIX TCHICHIIMI Pa3BUTHUSI SKOHOMHUKHU
U OOIIECTBEHHON JKHM3HH, IMO3BOJSICT OPHEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPCHHO HCIIOJIB30BATh UX JIJIS JTAIBHEHUINET0o 00pa30BaHus U B MMOBCEIHEBHOM KU3HU. B TO
e BpeMsl OBJIaJIcCHUE a0OCTPAKTHBIMU M JIOTHYECKU CTPOTUMHU KOHCTPYKIMSIMH aIreOpbl 1 MaTEeMaTHIECKOTO
aHallM3a pa3BUBAeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JIOKA3bIBATh
VIBEPXKIEHHUSI C TOMOIIBI0 WHAYKIMH M PACCyXAaTh JIEAYKTUBHO, HCIIOIB30BaTh O0OOIIEHHE U
KOHKPETH3aInIo, abCTparnpoBaHue U aHAJIOTHIO, (POPMHUPYET KPEAaTHBHOE U KPUTHUECKOE MBITIICHUE.

B xome m3ydeHus ydueOHOro Kypca «AsreOpa W Havajga MaTeMaTHUYECKOTO aHAIN3a» 00YyJaroIIuecs
MOJIYYalOT HOBBIM OIBIT PEHICHHS MPUKIATHBIX 3a7a4, CAMOCTOSTEIIBHOTO MOCTPOCHHSI MAaTeMAaTHUYECKUX
MOJIeJIeH pealibHBbIX CHUTyalluld, WHTEPIpPETAIlMU IOJYYEHHBIX PEIICHUH, 3HAKOMSTCS C TMpUMEpaMH
MaTEeMaTHYECKUX 3aKOHOMEPHOCTCH B MPHPOJC, HAYKE W MCKYCCTBE, C BBIJAIONIMMUCSI MaTEeMATHUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

Y4eOHbIi Kypc 001a1aeT 3HAUUTEIBbHBIM BOCITUTATEILHBIM MTOTCHIIMATIOM, KOTOPBIH peain3yeTcsl KakK
yepe3 y4deOHBbI Marepuaj, CnocOoOCTBYIOMMK (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PCHUS, TaK U 4epes3
cnenupuKy y4eOHOH JeATeIbHOCTH, TpeOyromeld MPOJODKUTEIPHOW KOHIIGHTPAlMd BHUMAHUSA,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYCHHBIN PE3yJIbTaT.

B ocHoBe Meromukm oOydeHWs anreOpe W HaYagaM MaTEMAaTHYeCKOTO aHauu3a JISKHT
JeSITeTbHOCTHBIN MPUHIIUI 00y4eHUSI.

B crpykrype yueOHOro Kkypca «AnreOpa W Hauyajga MaTEMaTUYECKOrO0 aHalIM3a» BbIICICHbI
CIIEyIOIINe CoAepKaTeIbHO-MeToinYecKue TuHuK: «Yucna u BbuuciaeHUs», «DyHKUUU U TpahuKm»,
«YpaBHEHUS W HepaBeHCTBay», «Hawama MmaTemarmdeckoro aHanmm3a», «MHOXecTBa W JOrHKa». Bce
OCHOBHBIE€ COJIEP’KATENbHO-METOUYECKHE JHHUM W3Yy4aloTCs Ha MPOTSHKEHUHM JBYX JIeT OOy4YeHHs Ha
YpOBHE cpenHero obmero oOpa3oBaHUs, €CTECTBEHHO MOMOJHSS APYT Jpyra W MOCTENEHHO HACHIIAsCh
HOBBIMU Te€MaMHU U pazzenamMu. JlaHHBINA ydeOHBIN Kypc SBISETCS MHTErPATUBHBIM, TTOCKOIBKY OOBEAUHSIET
B cebc cojepkaHWe HECKOJIbKHX MaTeMaTHYeCKUX JTUCIMIUINH, TaKMX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUi aHalu3, TeOpHs MHOXKECTB, MareMaTudeckas joruka u apyrue. I[lo mepe Toro kak
oOydJaromuecsi OBJaJeBalOT BCE OoJiee MIMPOKHMM MAaTEeMAaTHYECKHM amlmapaToM, Y HHX IOCIIE0BaTEIEHO
dbopMHUpyeTCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKYI0 MOJIelbh peallbHON CUTYyalluH,
MPUMEHSITh 3HAHWS, IOJIYYCHHBIE TpPH W3YYEHUH YYEOHOTrO Kypca, s PEIICHUS CaMOCTOSITEIHLHO
chopMyITUPOBAHHON MaTeMaTHYeCKOW 3a/1auu, a 3aTEM HHTEPIPETUPOBATH CBOI OTBET.

CopepxarenbHO-MeTOIMYecKas JTHHUS «HUWCTa U BRIYHCICHUS» 3aBepiiacT (OPMUPOBAHNE HABBIKOB
UCIIONIb30BaHUsl JCHCTBUTEIBHBIX YHCEN, KOTOpoe OBUIO HauaTO Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi. Ha ypoBHe cpemnero oOmiero oopasoBaHusi oco00oe BHUMAaHHE yAeisieTcss (OpMUPOBAHHUIO
HABBIKOB PAIlMOHATBHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOJIB30BAaHUE PA3IUYHBIX (OPM 3amucH
quclia, YMEHHE JielaTh NPHKHUJIKY, BBITONHATH NPUOIVKEHHBIC BBIYMCICHHS, OICHUBATh YHCIIOBBIC
BBIp@XEHHS, padoTaTh C MaTeMAaTHYECKUMH KOHCTaHTaMH. 3HAKOMbBIE OOYYaloIMMCS MHOKECTBa
HATypaJIbHBIX, [IEJIBIX, PATMOHABHBIX U JEHCTBUTEIBHBIX YHCEIT JOITOIHSIOTCS MHOXXECTBOM KOMITJICKCHBIX
gucel. B KaxaoM M3 ATHX MHOXECTB PAacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CHEIU(PUYECKHE 3a]aud |
OTlepanuu: JAEJCHHE HAIleJo, OTIEPHPOBAHNE OCTATKAMH HAa MHOXKECTBE IIEJTIBIX YHMCell, 0cOObIe CBOWCTBa
paloHaNbHBIX M HPPALMOHAIBHBIX 4YHCE, apu(METHYECKHE OIepallid, a TakKe H3BICUYCHHUE KOpPHS
HATypaJIbHON CTETeHM Ha MHOXECTBE KOMIUIEKCHBIX uMcell. brarogaps mocinenoBareIbHOMY pacHIHpPEHHUIO
Kpyra HCIIOJIb3yeMbIX YHCeT W 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPHUMEHEHUS JUIS PEIICHUS Pa3TuIHBIX



3a7a4 (hopMupyeTcs MpeCTaBlIeHHe O EAMHCTBE MAaTEMAaTHKU KaK HAYKH U €€ pOJIM B MOCTPOCHUU MOJIENIEiH
pearbHOro MHpa, LIMPOKO UCIIONB3YIOTCS 00001IEHNE U KOHKPETH3allUs.

JIuaus «YpaBHEHHS M HEPABEHCTBA» pEaM3yeTCs Ha MPOTSHKEHUH BCEro OOy4YeHHMS Ha YPOBHE
cpeAHero oémero odpa3oBaHMs, IMOCKOJIBKY B KaxaoM paszene IIporpamMMbl ImpenycMOTpPEHO pellieHHue
COOTBETCTBYIOIIMX 3ajgad. B pesynbrare oOydaromuecs: OBJIAJEBAIOT PA3IUYHBIMH METOAAMH PELICHUS
pallMOHANBHBIX, HMPPALUOHANBHBIX, IOKa3aTeJIbHbIX, JIOTapU(MHUUECKUX U  TPUTOHOMETPUYECKHUX
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, a TAKXKE 33a4, COACPKAIIMX MapaMmeTpsl. [lonmydeHHbIe yMEHHS IUPOKO
UCIOJIb3YIOTCS NIPU UCCIEA0BAaHUM (QYHKIMN C IOMOIIBIO POU3BOAHOM, IPU PEIIEHUH MPUKIIAJHBIX 3a/1a4
M 3314 Ha HaXOX/IEHUE HanOOJIBIINX U HAMMEHBIINX 3HAaUYeHUN QyHKIuM. /lanHas conepkareabHas JTUHHUS
BKJIIOYAaeT B ce0s Takxke (OpMUPOBAHME YMEHHMH BBINOJHATH pacuéTsl 1o (opMmynaM, IpeoOpa3oBaHUsS
palMoHaNIBHBIX, HPPAIIMOHATBHBIX U TPUTOHOMETPUYECKIX BBIPAXKEHUH, a TAKXKE BBHIPAKCHUH, COACPIKAIIINX
cTerneHu M Jjorapudmel. bnarogaps m3ydeHuro anreOpauyeckoro Marepuana IMPOUCXOAUT JalibHeiiiee
pa3sBUTHE QJITOPUTMUYECKOTO U aOCTPAaKTHOTO MBIIIICHUS OOyJaromuxcs, (OPMHUPYIOTCS HaBBIKU
JEeyKTUBHBIX pacCyKICHUH, pabOThl ¢ CUMBOJBHBIMU (hOpMaMHM, IPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. AnreOpa mpennaraet 3(QQGEeKTUBHBIE WHCTPYMEHTHI JUIS
pelLeHMs] IPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 3a]1a4, HarJsIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIMM U rpaduKu» TECHO MeperuieTaeTcs ¢ APYTUMHU
JMHUAMU Y4eOHOrO Kypca, IMOCKOJBbKY B KaKOM-TO CMbICIE 3aJa€T MOCIEN0BATEIbHOCTh H3Y4EHUS
Matepuaia. M3yuyeHue cTeneHHOM, MoKa3aTenbHOM, JorapuMUUEecKO 1 TPUTOHOMETPUYECKUX (YHKLUH,
UX CBOWCTB M rpa)uKOB, UCMOIB30BaHNE (PYHKIMH Ul PEIICHHs 3aa9 U3 APYIHX YYEOHBIX MPEIMETOB H
pearbHON JKM3HU TECHO CBA3aHO KAaK C MaTeMaTHYeCKHMM aHaJIU30M, TaKk U C pEIIeHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHWE yaensercss (OPMHUPOBAHUIO YMEHHUs BBIpaXaTb (hopMmynamu
3aBUCUMOCTH MEX/y pa3IMYyHbIMU BEIMUMHAMHU, UCCIIEI0BATh MOJy4YeHHbIE (DYHKIIUH, CTPOUTH UX I'papUKH.
Marepuan 3Toi conmep)KaTeIbHOW JIMHUM HalelleH Ha pa3sBUTHE YMEHUH M HAaBBIKOB, MO3BOJISIFOIINX
BBIp@)XaTh 3aBUCHUMOCTH MEXJy BEJIUYMHAMH B pa3iuMyHOW (opMme: aHaIUTUYECKOH, rpaduyeckodl u
cnoBecHOl. Ero m3ydenme cmocoOCTBYeT pa3BUTHIO aJrOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K
0000I1IEHUI0 U KOHKPETU3AIUH, UCTI0Ib30BAHUI0 AHATIOTUH.

ConepxarenbHast TuHUS «Hadana MaTeMaTndeckoro aHalin3a» MO3BOJISET CYHIECTBEHHO PacIINpUTh
Kpyr Kak MaTeMaTHYeCKHX, TaK M NPUKIAJHBIX 337ay, JOCTYIHBIX OOy4aroIlMMCs, TaKk KaKk y HHUX
MOSIBIISICTCS BO3MOXHOCTh CTPOHMTH Tpa(UKH CIOXKHBIX (DYHKIHUHA, ONpeneNsiTs WX HauOONbIINE H
HalMEHBIINE 3HAYEHMS, BBIUUCIATH IUIOIAAN (GUryp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH M YCKOpPEHHS
nporeccoB. [lanHas cofepkaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TTOCTPOCHUS MAaTEMaTHIECKUX
MoJIeJIel peasIbHbIX CUTYyallui, IMO3BOJIAET HAXOJUTh HAWIydllee pelleHHe B NPUKIAJHBIX, B TOM YHCIe
COL[MAJIBHO-9)KOHOMHMUECKUX, 3a/1a4aX. 3HAKOMCTBO ¢ OCHOBaMH MAaTEMaTH4YECKOTO aHaJIM3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBILIUIEHUS, (DOPMUPOBAHUIO YMEHUH
pacrno3HaBaTh MPOSBIIEHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M UcKyccTBe. OOyyaroniyecst y3HaroT O
BBIJIAIOIINXCS pe3yJIbTaTax, MOJYyYEHHBIX B X0/1€ Pa3BUTUS MaTeMaTUKH Kak HayKH, U 00 UX aBTOpax.

ConepkaTtenbHO-MeTOANYECKAs TUHUA «MHOKECTBA U JIOTMKa» BKJIIOYAET B CE0s1 JIEMEHTHI TEOPHH
MHOXECTB M MaTeMaTH4YecKOW JIOTMKH. TeopeTHMKO-MHOXKECTBEHHbIE IMPEICTABICHHUS MPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTHKH M MPeIaraloT Hanboiee YHUBEPCAIBHBIN SI3bIK, 00BEIUHSIONINN BCE Pa3/IeIIbl
MaTeMaTHKH 1 € MPUIOKEHUI, OHU CBA3BIBAIOT pa3Hble MaTeMaTUYEeCKHE JUCIUIUIMHBI U UX TPUIIOKEHUS B
enuHoe 1enoe. [foaToMy BaxkHO JaTh BO3MOKHOCTh 00yYaroIieMycsi HIOHUMATh T€OPETUKO-MHOKECTBEHHBIH
A3BIK COBPEMEHHOW MaTeMaTHKH W MCIIOJIb30BaTh €ro Ul BhIpaKEHHsS CBOMX MbIcieil. J[pyruM BakKHBIM
MPU3HAKOM MaTeMaTHKW KaK HAyKH CJeIyeT MpU3HATh CBOWCTBEHHYIO €H CTpOTrOCTh OOOCHOBaHHWM |
ClIeZIOBaHHE OMNpEAEIEHHBIM IpaBUJIaM IOCTPOEHHUS JIOKAa3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMaTHYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00yJaroIInXCsi, TIO3BOJISIET UM
CTPOUTh CBOU PACCYXJEHUS HAa OCHOBE JIOTHYECKUX IMpaBWi, (OPMUPYET HABBIKM KPUTHUECKOTO
MBIILTICHUSL.

B y4eOHOM Kkypce «Anrebpa M Hayaja MaTEeMaTHYECKOrO aHalIHW3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHMsI, KOTOpPHIE TPHU3BAaHBI CIIOCOOCTBOBATH (OPMHPOBAHUIO HABBIKOB
MOCTPOCHMSI MOZIETIEH peasIbHbIX CUTYallUi, UCCIIEAOBAHMS 3TUX MOJENEH ¢ MOMOIIbIO anmnapara aareopsl 1
MaTeMaTHYeCKOro aHaju3a, WHTEepPHpeTallud IOJIyYeHHBIX pe3ynbTaToB. Takue 3ajaHus BIUIETEHBl B
KaKIbIA U3 Pa3/iesioB MPOrpaMMBbI, IOCKOJIbKY BECh MaTepual yueOHOro Kypca HIMPOKO UCIIONb3yeTCs s
peleHus MpUKIagHbIX 3a1ad. [Ipyu pemieHuM peanbHBIX NMPaKTHUECKUX 3ajad oOyuaroluecs pa3BUBAIOT



HaOII0IaTEIPHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS, HCIOJB30BATh AHAIOTHIO,
00001aTh W KOHKPETHU3UPOBATh TMpodiemy. JlesTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB pEIICHUS
MPUKJIAIHBIX 3a7a4 OPTaHU3yeTCs B MPOLECCe M3yUeHUs BCEX TeM y4eOHOro Kypca «Aunrebpa w Hayaia
MaTEMaTHYECKOT0 aHaJIn3a.

Ha u3ydenue yuebHOro Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO aHalIu3a» OTBOAUTCS 272 Jaca: B
10 kimacce — 136 gacos (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJENIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Ymucna v BoIYMCTICHUS

Panmonanbhple  uncna. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, TPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue apoodu. [Ipumenenne qpobeit 1 MPOLEHTOB IS PEHIeHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3InYHbIX
OTpaciiel 3HaHUH U peaIbHON KU3ZHHU.

JlelicTBUTENbHBIC YKcha. PanpioHanpHble U UppalMoOHANbHBIE Yhciaa. Apu(pMETHUECKUE ONepanuu ¢
JNEeUCTBUTENbHBIMU 4MCIaMU. Mogynb JIeHCTBUTEIBHOIO 4YMciaa M ero cBoiictBa. IlpuGnuxénnble
BBIUHCIIEHMS], IPaBUIJIa OKPYIJIEHNUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUH.

Crenenp ¢ 1enbiM TokazateneMm. bunom Hprorona. Mcmonbs3oBanue momaxonsmend (GOpMbI 3aluCH
JNEMUCTBUTENBHBIX YUCEN JUISl pELICHUs IPAKTUYECKUX 3314 U IIPEJICTaBICHUS JTaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm uncna. Coiictsa jorapudma. JleciTHuHbIe U HaTypajbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOT'O apryMEHTa.

YpaBHeHus U HepaBeHCTBa

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHHs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUs-cieAcTBUSA. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OCHOBHBIE METO/BI pEIICHUs LENbIX M JPOOHO-pAllMOHANBHBIX YpPaBHEHUH U HEPaBEHCTB.
MHorowieHsl OT OJHOM MEpEeMEHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTaTkoMm. Teopema besy.
MHorouiens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKCHUN, COACPIKAIIMX CTEICHH U KOPHH.

WppanuonansHbie ypaBHeHUsA. OCHOBHbBIE METOABI PELIECHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHbIX YPaBHEHUH.

IIpeoOpa3oBaHue BeIpaXEHUH, COAECPIKAIINX JIOTApU(MBI.

Jlorapudmuueckne ypaBHeHusi. OCHOBHbIE METO/IbI PELIEHUS] TOTapUPMUUECKUX ypaBHEHUI.

OcHoBHbIE TpUroHOMeTpHueckue (opmynsl. [IpeoOpazoBaHHe TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemenne cucreMm JIMHEHHBIX YpaBHEHMH. MaTpuiia CUCTEMbI JUHENHBIX ypaBHEeHUM. Onpenenurens
MaTpullbl 2X2, €ro TreoOMEeTPUYECKHUH CMBICI U CBOMCTBA, BBIUMCIEHHME €ro 3HAUECHUs, NPUMEHEHHE
OIIPEAEIUTEINS Ul PELIECHUS CHUCTEMBI JIMHEHHBIX YpaBHEHMH. PelleHne NpUKIagHbIX 3aad ¢ MOMOUIBIO
CUCTEMBbl JIMHEHMHBIX YypaBHEHHMW. MccienoBaHne NOCTPOEHHOM MOJAENM € TMOMOLIBIO MaTpul |
OIIPEACIIUTENEH.

[TocTpoenne MaremMaTHUECKMX MOJENEH pealbHON CUTYyallud ¢ MOMOIIbIO YpaBHEHUN U HEPaBEHCTB.
[IpuMeHeHNEe ypaBHEHMII M HEPAaBEHCTB K PELICHHI0 MAaTEMaTHYECKMX 3aJad M 3aJad W3 Pa3IndHbIX
oOyacTell HAyKH U peaibHOM KU3HU.

DOYyHKUMH U TPaPUKHU

OyHkuMs, crnocoObl 3aaaHus QyHkuuu. B3aumHo oOpatHbie QyHkumuu. Kommosunus GyHKIui.
I'padux GpyHKIMU. DneMeHTapHbIe TpeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacth ompeneneHus M MHOXecTBO 3HaueHW ¢yHkuuu. Hymu ¢ysakmuun.  I[pomexyTtku
3HakonoctossHcTBa. YE€rHple W Heu€tHble ¢QyHkuuu. I[lepuognueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl 1 MUHUMYMbl pyHKunu. Hambosbiiee 1 HauMeHblee 3HauY€HUs
(GYHKIINU Ha TPOMEKYTKE.

Jluneiinas, KBaApaTUyHas W JPOOHO-JIMHEWHAs (QYHKIUUA. ODJIEMEHTApHOE WCCICIOBAaHUE U
MOCTPOEHHE UX IPapUKOB.

Crenennast GyHKIIMA C HaTypaJdbHBIM M IIENBIM Moka3areneMm. E€ cBoiictBa u rpaduk. CBolicTBa u
rpaduK KOpHS n-Oi CTENEeHH KaK QyHKIIUH 0OpaTHOM CTENEeHU C HATYPaJbHBIM ITOKa3aTeNIeM.



[Toka3zarenbHast u Jorapupmuueckas GyHKIHH, UX CBOMCTBA U rpaduku. Vcrnons3oBanue rpadukoB
GyHKIMA 17151 pelIeHns] ypaBHEHUM.

Tpuronomerpuueckass OKPY)KHOCTb, OIPENIEICHUE TPUTOHOMETPUUYECKUX (YHKUUH YHCIOBOTO
apryMeHTa.

QOyHKIIMOHANBHBIE 3aBUCUMOCTH B PpEAIbHBIX TIpoleccax H sBICHUAX. [papuku peambHBIX
3aBUCHUMOCTEH.

Havyana maTreMaTH4ecKkoro aHajamnsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs M1OCIIEA0BATEIbHOCTEH. MeTo] MaTeMaTHUECKON MHIYKIIHUH.
MOHOTOHHBIE U OTPAaHUUYEHHBIE [10CIIE0BATENLHOCTU. VICTOpUS BOSHUKHOBEHHS MATEMAaTUYECKOTO aHAIIN3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U TeoMeTpHUECKash Hporpeccuu. beckoHeYHO yObIBalomas TeOMETpHYECKast
nporpeccusi. CyMma  OECKOHEYHO  YyOBIBAIOIIEH TIeOMETpPHYECKOW mporpeccud. JIMHEWHBIH W
SKCIIOHEHIMAIBHBIA pocT. Yucio e. PopMmyna CIIOXKHBIX NPOLEHTOB. lcrnonb3oBaHue mporpeccuu s
pEILIEHNs PEANIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa.

HenpepoiBable ¢pyHKIMN U X cBoiicTBa. Touku pa3pbiBa. AcUMOTOTH rpadukoB GyHKuuil. CBoiicTBa
(GyHKUIMI HENpepbIBHBIX HA OTpe3ke. MeToJl MHTepBaJIOB JJs pelleHusl HepaBeHCTB. [Ipumenenne cBoiicTs
HETPEPbIBHBIX (DYHKIHMIA IS peIIeHus 3a/1a4.

IlepBas n BrOpas mpousBoiaHble (QyHKIMHU. OnpeneneHue, reoOMETpUUYECKUd U (QU3NYECKUNA CMBICI
MIPOM3BOTHOM. Y paBHEHHE KacaTSIIbHOU K TpaduKy (yHKITHH.

IIpousBosaHble »neMeHTapHbIX GyHKUMHA. I[Ipous3BogHas CyMMBbI, NPOMU3BENEHHUS, YAaCTHOIO U
KOMIIO3ULIUHU (PYHKITHH.

MHoxecTBa M JI0OTHKA

MHo3kecTBO, Olepaluy HaJl MHOKECTBaMU U UX cBoiicTBa. [luarpammsl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Jjisi ONHCAHUS pPeajbHBIX IPOLIECCOB W SABJICHUMN, NPU PEUICHUU
3a7a4d U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, CIEICTBHE, JI0Ka3aTeJIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC

Yucna v BbIYMCICHUSA

Hatypanbsable u nenble uyucna. [IpumMeHeHHe NPU3HAKOB JEIMMOCTH IIETBIX YHUCeN, HanOOJIbIIMii
obmuit nenurens (nanee — HOJl) u Haumensiee obmiee kpatHoe (manee — HOK), octaTkoB mo Momyito,
anroputMa EBknna s pemeHus 3aaad B LENbIX YUCIIax.

KommnekcHbie uncna. Anredpandeckast 1 TPUTOHOMETpUYEcKast (POpPMBbI 3aMCH KOMITJIEKCHOTO YHUCIIA.
Apudmernyeckue onepanuud € KOMIUIEKCHBIMH 4YHciaaMu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCelT Ha
KOOpAMHATHOM MIockocTH. @opmyiia Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO yucia. [I[pumMenenne
KOMIIIEKCHBIX YMCEN JUIsl peleHus pU3NYecKrX U reOMETPUUECKUX 3a/1au.

YpaBHeHus U HepaBeHCTBa

Cucrema u COBOKYITHOCTb YPAaBHEHUI U HEPaBEHCTB. PAaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS.
PaBHOCHITbHBIE HEpABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHMH C MOMOUIbIO TPUTOHOMETPUYECKOH OKpPYKHOCTH.
Pemenuie TpUroHoMeTpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OcHOBHBIE METOJBl PpEUIEHUS] CHUCTEM M COBOKYMHOCTEH pPalMOHAIbHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHneHue ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTeMaTHYeCKUX 3aJad U 3aJad U3
pa3nuyHbIX 0071acTeil HAyKHU U peaIbHOM KU3HU, HHTEPIpETallts NOTYYEHHBIX pPe3yIbTaToB.

DyHKIUHN U TPaQUKH

I'papux kommosunuu ¢yHkuui. ['eomerpudeckue o0Opa3bl ypaBHEHHMM M HEpPaBEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rPpaUKH.



I'paduueckue mMeTonbl pelieHusl ypaBHEHU 1 HepaBeHCTB. [ paduueckne METOAbI pelieHus 3am1ay C
apaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUH I HCCISIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpbIC
BO3HUKAIOT MPH PELLICHUH 3a]a4 U3 APYTUX YU€OHBIX IIPEIMETOB U pEalbHON JKHU3HU.

Hayana MmaTeMaTH4eCKOro aHaJM3a

[IpuMeHeHre NPOM3BOJHONW K MCCIEJOBAHUIO (YHKUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanuOoIbIIero 1 HAMMEHBIIETO 3HAYCHHU HEMPEPHIBHON (DYHKITUU Ha OTPE3KE.

[IpumeHeHre NPOM3BOAHOM Ul HAXOXKIEHUS HAWIYYIIEro PELIeHHs B NPUKIAJHBIX 3ajadax, It
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3a4aHHOr0 (HopMyIIoi Wiin rpadhuKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MNepBooOpasHbIX. [lepBooOpa3Hble 3J€MEHTapHBIX (DYHKIMH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuii cMbIci HHTErpana. Beruucienue onpeaenéHHOro nHTerpaia no gopmyie
Herotona-Jleitbnuna.

[IpuMeHeHMne MHTErpana Ajas HAXO0XKJIEHHs IUIOIAAeH IUIOCKMX (QUryp U 00bEMOB r€OMETPUYECKHUX
Tell.

ITpumeps! pemeHuit quddepeHranbHbIX ypaBHEHUNH. MaTeMaTnyeckoe MOJEIMPOBAHUE pPealIbHbIX
MIPOLIECCOB C MOMOIIBIO AU PEPEHIINATHHBIX YPAaBHEHUH.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJIHETO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHCcKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIMU 00YYaOLIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
POCCHICKOTO 0O0IIecTBa, MPEJCTABICHHE O MAaTeMaTH4YeCKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3THMYHBIX
CTPYKTYp, SBICHHH, TPOLEAYp TPaKIAaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHl M JPYroe), yMeHHe
B3aUMOJICHCTBOBATH C COLMAILHBIMA HHCTUTYTaMH B COOTBETCTBUH C X (PYHKIUSMH U Ha3HAUYCHHEM;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

COPMUPOBAHHOCTh POCCUHCKOM TIPaXTAaHCKOM HWACHTHYHOCTH, YBAXKCHUS K MPOLUIOMY H
HACTOSIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE OTHOIIIEHUE K TOCTH)KEHUSIM POCCUHUCKUX MAaTEMAaTHKOB
U POCCHICKOM MaTeMaTHYECKOH IIKOJIbI, HCIIOIb30BaHNE STHX JIOCTIKCHUH B IPYTHX HAayKaxX, TEXHOJIOTHUSIX,
cdepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAaHHE [yXOBHBIX IIEHHOCTEH POCCUNCKOrO Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOIO
CO3HAHHMS, ATUYECKOTO MOBEACHUS, CBS3aHHOTO C MPAKTUYECKHM IPUMEHEHHEM JOCTHIKEHUH HAyKd M
JESTeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZA B IOCTPOCHHUE YCTOWYMBOTO OYIyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOMICHUE K MUY, BKIIOYAst SCTETUKY MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH, 0O BEKTOB,
3a7a4, pEUICHUH, pacCyXIeHHH, BOCHPUUMYHMBOCTH K MAaTEMaTHYECKUM acleKTaM pPa3INYHBbIX BHIOB
HCKYCCTBA;

5) ¢pu3HUeCcKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh YMEHHS TPUMEHSTh MaTeMaTWYeCKHe 3HAHHWS B HHTEpecax 3J0pOBOTO H
Oe3omacHOro o0Opa3a >KHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBBIO (370pOBOE NHTaHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHIATUA W OTAbIXa, peryispHas (u3nueckas aKTHBHOCTB), (pHU3MUECKoe
COBEPILLIEHCTBOBAHME MTPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1E€ATEIIHOCTBIO;

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTh K TpYyJAy, OCO3HaHME IIEHHOCTU TPYJOIIOOUs, HMHTEpPEeC K pas3IuuHbIM cdepam
podeCCHOHATTFHON JEeSITeTBbHOCTH, CBSA3aHHBIM C MAaTEeMAaTUKON M €€ NMPUIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BbIOOp Oynymiel npodeccuu u pealn3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE TIaHBI, FTOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpPa30BaHWIO Ha TMPOTSHKEHWH BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEILICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOI HallpaBJIeHHOCTH;

7) 3KOJIOTUYECKOTO BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYpbl, MOHUMAHHUE BIHSHUS COLHAIBHO-?)KOHOMHYECKUX
MPOIIECCOB Ha COCTOSHUE TPHPOJHOW W CONMATBHON Cpelbl, OCO3HAHME TJI00aJBHOTO XapakTepa
HKOJIOTHYECKUX TMpoOJieM, OpHEHTAIMsl Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWU Ui pelleHus 3aj1ad B
00JIaCTH OKpYKaloUIel Cpeibl, TUIAHUPOBAHWE TOCTYNKOB M OIEHKH MX BO3MOXKHBIX ITOCIIEIACTBUH IS
OKpY>KaroIien cpeabl;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOHN MPAKTHKH, MIOHMMAaHUE MAaTeMaTHYEeCKON HayKH Kak cepbl UelIoBEUYEeCKOU NesTeNbHOCTH,
9TarnoB €€ pa3BUTHS U 3HAYMMOCTH JJIS Pa3BUTHUS IMBUJIM3AIMM, OBJIAJCHHE S3BIKOM MAaTEeMAaTUKU H
MaTeMaTHYeCKOW KyJIbTYpPOH KaK CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
HCCIIEI0OBATENBCKYIO JESATEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHONICHUN MEXIy MOHATHUSAMH, (POPMYITHPOBATH ONpPEACICHHS MOHSATHH, YCTaHABIUBATH CYIIECTBEHHBIM
MpHU3HAK KJIAcCU(pUKALMU, OCHOBAHHUS JIJIs1 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATH, (DOPMYJIHPOBATH U MIPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIbLHBIC U OTPUIATEIILHBIC,
€IMHUYHBIE, YACTHBIE U OOILIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpeYHs B (DaKTax, MAHHBIX,
HAOJIOJICHUSAX U YTBEPKACHUSIX, MPeUiaraTb KPUTEPUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUNIA;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMaTUYECKHX YTBEPXKAEGHUW (MpsMble U OT
MIPOTUBHOTO), BBICTPAaWBATh APTYMEHTAIMIO, MPUBOAHWTH IMPUMEPHI M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpPATh crIocO0 peieHus yueOHoH 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUs, BEIOUPAThH
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIbHO BhIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibckue 1elCTBUA:

MCIOJIb30BaTh BOIMPOCH! KAaK MCCIIENOBATENbLCKUNA MHCTPYMEHT MO3HaHUs, (POpMyIHpOBaTh BOIPOCHL,
buKcupyImue TpoTHBOpPEYNe, MpoOIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MTO3ULIMI0, MHEHUE;

IIPOBOAUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPHUMEHT, MCCIEJA0BaHUE II0 YCTAaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTU4YecKOoro OOBEKTa, SBJICHMsS, MPOILIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXITy
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

camMoCTOSITeNbHO  (hopMylupoBaTh OOOOIIEHUS Y BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO
HAOJIOACHNUS, WCCIEOBAaHUsS, OIICHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3YyJIbTAaTOB, BBIBOJIOB H
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoOLecCa, a TAKXKE BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JCPUIUTHI UH(DOPMALIUU, TAHHBIX, HEOOXOJUMBIX JI OTBETA Ha BOIPOC WM AJS PEIICHUs
3a/1auy;

BBIOMpATh MH(POPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATh, CUCTEMATU3HPOBATH U
WHTEPIPETHPOBATH HHPOPMAIIUIO PA3IMUHBIX BUIOB U (HOPM MpPEICTABIICHNUS,

CTPYKTYypUpOBaTh HWHGOPMAIMIO, TPEACTaBISITh €€ B Pa3NIUYHBIX (opMax, HILTIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYK/IEHUSI B COOTBETCTBUHU C YCIOBUSMU U LEJIIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHMCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 110
XOJly pelIeHus 3aa4i, KOMMEHTHPOBATh MTOJYYEHHBIN pe3ybTaT;

B X0Jle 0OCYXXAEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMoil TeMmbl, MpoOIeMbl, peraeMoi
3aaa4M, BbICKA3bIBATb UJICH, HALICJICHHBIC HA IMOMCK PCIICHMS, COITOCTABIIATE CBOW CYXJICHHUA C CYXKICHUAMUA
JAPYrUX Y4YacTHUKOB [uajiora, oOHApy>KHMBaTh pa3jMyde W CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(dbopMyIpoBaTh pa3HOTrIacHsi, CBOM BO3PAXKEHUS;

IIPEICTABIATh ~ PE3yAbTaThl  pEIIEHHs  3a7aud, OKCIEPUMEHTA, HCCIENIOBAaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHSI C Y4Y€TOM 3a7ad MPE3eHTAud U OCOOEHHOCTEH
ayIUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranu3anmusi:

COCTaBJIATh IUIaH, AITOPUTM pEILIEHUsS 3aJaud, BbIOUpaTh CHOCO0 pelieHus ¢ y4€TOM HMMEIOIIUXCS
pECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIUy.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIJIETh HaBBIKAMU [IO3HABATEJIILHOM pediieKcun Kak OCO3HAaHUSl COBEpIIAEMbIX JIEUCTBUH U
MBICITUTEIIBHBIX TIPOIIECCOB, HX PE3YJITATOB, BIQJIETh CIIOCOOaMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca
U pe3yibTaTa pelieHuss MaTeMaTuuecKoil 3a1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEIICHUU 33/1a9¥, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BHISBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBHE pE3Yy/IbTaTa IETU U YCIOBUSM, OOBSCHATh MPUYMHBI JOCTHKCHUS WIIN
HEJOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OILIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIBLHOCTD:

MOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHON M MHAMBHIYabHON pabOThI MpU pelIeHUU
y4eOHBIX 3aja4, MPUHUMATh I€Jb COBMECTHOUW NEATEIILHOCTH, TUIAHUPOBATH OPTaHHW3AIUI0 COBMECTHOM
paboThI, pactpenessaTh BUILI PabOT, TOTOBApUBATHCS, 0O0OCYKIAaTh MPOIIECC U Pe3ybTaT padboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIIOICH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboThl (0OCYKIAeHHs,, OOMEH MHEHUH, «MO3TOBbIE IITYPMBI» H
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHl M KOOPIUHUPOBATH CBOU JICUCTBUS C JPYTHMMH WICHAMU KOMAaH/IbI,
OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa B OOILIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM yYACTHUKAMU
B3aUMO/ICVCTBUS.

IHNPEAMETHBIE PE3YJIbTATHBI

K konny obyuenus B 10 ki1acce o0ydyarouiuiicss MOMYYUT CIEIYIOIIME MPEIMETHBIE Pe3yabTaThl IO
OTJIETBHBIM TeMaM pabodeil MporpaMMbl Y9eOHOTO Kypca «Anredpa U Hadaja MaTeMaTHISCKOTO aHATH3a:

Yucaa 1 BBIYUCIEHUS

CBOOOJIHO ONEPUPOBATH MOHSATHUAMH: PAIMOHAIBHOE YUCIO, OCCKOHEYHAs MEepUuoIUYecKast IpoOb,
MPOLIEHThI, MPPALUOHAIBHOE YHCIO0, MHOXECTBA PALMOHAIBHBIX M JIEUCTBUTENBHBIX YHCE, MOJIYJIb
JIEHCTBUTEIILHOTO YK CIIA;

MPUMEHSITh IPOOH U MPOIEHTHI A7l pelIeHHs IPUKIAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieil 3HaHW U
peanbHOM KU3HH;

MPUMEHSITh MPUOTMKEHHBIE BBIYUCICHUS, MPaBHJIA OKPYTJEHUS, MPUKUIKY M OIEHKY pe3yibTara
BBIYMCIICHUI;

CBOOOJIHO OMEpUPOBATH MOHSATHEM: CTENEHb C ILEJbIM IOKa3aTeJeM, HCIONb30BaTh MOIXOMISIIYIO
dhopmy 3amucH AEUCTBUTENBHBIX YHCEI /TSl pENICHUS MPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUSI IaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPabHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAIILHBIM MTOKa3aTeNeM;

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: JOrapru(M YKcia, TeCATUUHBIE U HaTypalbHbIE JIOTapU(MBI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAHI€HC YMCIIOBOI'O ApTyYMEHTA.

YpaBHeHMs] M HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUIIHHBIC YPaBHEHUS
Y YpaBHEHUS-CIEICTBHS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3TUYHbIE METOJABl PEHICHHS PAllMOHANBHBIX U JIPOOHO-PAIIMOHATBLHBIX YpPaBHEHHH,
MPUMEHSTHh METOJI UHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB;

CBOOOJHO OMEPHUPOBATh MOHATHSIMH: MHOTOWIEH OT OJHON MEPEMEHHOW, MHOTOWIEH C IEIbIMU
kod(purmeHnTaM, KOpHM MHOTOWICHA, NMPUMEHSTH JIeJIEHHEe MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3anay;

CBOOOJTHO ONEPHPOBATH TMOHATHAMHU: CHCTEMa JIMHCHWHBIX YpaBHEHUH, MaTpHIld, OMPEICTUTENb
MaTtpulbl 2 X2 W €ro TeOMETPUYECKHMU CMBICI, HCIONb30BATh CBOMCTBA oOmpeAenurens 2 X2 s
BBIYMCIICHUSI €r0 3HAYEHUs, MPUMEHATh ONPEACTUTENN [JIsl PELICHHS CHUCTEMbl JIMHEHWHBIX YpPaBHEHUH,
MOJEIMPOBATh pEaJbHbIE CUTyalldd C TIOMOIIBIO CHUCTEMBI JIMHEWHBIX YpPaBHEHMM, HCCIIEIOBATh
MOCTPOEHHBIE MOJIETHU C TTOMOIIBIO MATPUIL U ONIPEAECITUTENEH, MHTEPIPETUPOBATH OJTYUYEHHBIA PE3yJIbTaT;



UCIIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TPpeoOpa30oBaHusl BRIPaKEHU;

BBINOJIHATE IIPEOOpa30BaHUSl YHMCIOBBIX BBIPAXKEHUMN, COJEPXKALIMX CTENEHU C PalMOHAIBHBIM
II0KA3aTeNEM;

HCIOJIb30BATh CBOMCTBA JIOrapu(pMOB I IpeoOpa30BaHus JIorapu(GMUIECKUX BBIPAKEHUN;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: HPPANUOHAIBHBIC, IIOKa3aTebHBIE M JIOrapu(MHUUYECKHE
YPaBHEHHUs, HAXOAUTh HUX PELICHHs C IOMOIIbI) PAaBHOCWIBHBIX IIEPEXOJ0B WM OCYILECTBIISAS MPOBEPKY
KOpHEH;

IIPUMEHATh OCHOBHBIE TPUIOHOMETpHUUYecKHe (HOpMyJibl [Ulsl MPeoOpa3oBaHMsl TPUTOHOMETPHUUECKUX
BBIPAKCHU;

CBOOOJHO ONEpPHPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATh HEOOXOJUMBbIE
(bopMyIIBI TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICJINPOBaTh pEabHbIE CUTYallUM Ha s3bIKE aireOpbl, COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMUS,
HEPABEHCTBA I10 YCJIOBHMIO 3aJauyd, HUCCIIEJOBAaTh I[OCTPOEHHBIE MOJEIM C HCIIOJIb30BAHMEM allapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO OIEpUPOBATh MOHATHAMU: (DPYHKIUS, CIIOCOOBI 3aJaHMs (PYHKIMH, B3aUMHO OOpaTHbIE
GbyHKIMH, KOMIIO3UIHS QYHKIMN, TpaguK (GYHKINHU, BHIIOIHITH JIEMEHTApHbIE IPeo0pa3oBaHus rpauKoB
byHKIIHIA;,

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: 00JACTh ONPEICIICHUS] 1 MHOXKECTBO 3HAUYCHUH (DYHKIIMH, HYIIH
(GyHKLIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/JIHO ONEpUPOBATh MOHATUSIMM: UYETHBIE UM HEYETHbIE (PYHKUMU, NEPUOAMYECKHE (PYHKIIMH,
IIPOMEKYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMbl U MMHUMYMbI (DyHKIIMH, HauOoJIbIlIee U HaUMEHbIIEe
3Ha4YeHUEe PYHKIUU HA IPOMEKYTKE;

CBOOOJHO ONEpHPOBATh MOHATUSAMH: CTENEHHAas (YHKIMS C HAaTypaJbHbIM U LEJbIM IOKa3aTelleM,
rpaduK CTereHHON (YHKIMU C HATYpaJbHBIM M ILEJBIM IOKa3aresieM, rpaduk KOpHsS Nn-Oi CTENeHH Kak
(GbyHKLIMN 0OpaTHOM CTENEHM C HATypaJIbHBIM MOKa3aTesIeM;

ONEpPUPOBATh TOHATHUSAMH: JMHEWHAs, KBaJpaTHYHAas W JIPOOHO-TMHEHHas (YHKIMH, BBIOIHATH
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPa(HKOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMHM: TOKa3aTeNbHas U JorapudmMuieckas (yHKIUH, UX CBOHCTBA H
rpaduKu, UCIOIB30BATh UX I'papUKH [T PELICHUs ypaBHEHUH;

CBOOOJIHO  ONEpUPOBaTh  MOHATUAMU:  TPUTOHOMETPUYECKas  OKPYXKHOCTb,  OIpEAeiIeHUE
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOTO apryMEHTa;

MCIO0JIb30BaTh Ipadku PYHKUIMN JUIS HCCIeI0BaHUS IIPOLIECCOB U 3aBUCUMOCTEH MPU pEeLIeHUH 3a/1a4
U3 JApYrux Y4eOHBIX MpeIMETOB M peajbHON JKHU3HM, BBIpaXaTb (OpMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

CcBOOO/HO OIEepUpPOBaTh MOHATUSAMU: apudmMeTnyeckas U reoMeTpuyueckasi rnporpeccus, 0ECKOHEUHO
yOBIBarOIasi reoMeTpuYecKas MpOrpeccus, JMHEHHbIM M AKCIOHEHLIMANbHBIM POCT, (GopMyia CIOKHBIX
MIPOLIEHTOB, UMETh MPEJCTABICHNE O KOHCTAHTE;

HCIIOJIb30BaTh IIPOIPECCUU ISl PELIEHMSI PEaJIbHBIX 3a/1a4 IPUKJIAJHOIO XapaKTepa;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TOCIEI0BATEIILHOCTD, CIIOCOOBI 3aJJaHUsl MOCIIEI0BATENbHOCTEN,
MOHOTOHHBIE U OIPAaHUYEHHBIE IMOCIEA0BATEIBHOCTH, TOHUMATh OCHOBBI 3apOXJIECHUS MAaTeMaTUYeCKOrO
aHaJIM3a KaK aHaju3a OCCKOHEUYHO MaJbIX;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: HENpepbIBHbIE (YHKIMH, TOYKH pa3pbiBa rpaduka ¢(yHKIUH,
aCUMMNTOTHI rpaduka QyHKINH;

CBOOOJHO ONEepUpoOBaTh MOHATHEM: (QYHKILHMS, HEMpepbIBHAs Ha OTPE3Ke, MPUMEHITHh CBONCTBA
HENpPEepBIBHBIX PYHKIMN U1 pellieHus 3a1a4;

CBOOOJHO OIEpHPOBATh MOHATHSAMM: IE€pBas W BTOpas IMPOU3BOAHbIE (DYHKIMHM, KacaTelbHas K
rpaduKy GyHKIUY;

BBIUUCIISATh TPOM3BOJHBIE CYMMBI, POM3BEACHUS, YaCTHOTO M KOMITO3UIIMM JIBYX (YHKLIHH, 3HAThH
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKIINIL;

HCIOJIb30BATh T€OMETPUUYECKHUM U (PU3UUECKUI CMBICT IPOU3BOTHOM /ISl peILICHHs 3a/1a4.

MHoKecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HAJl MHOYKECTBAMU;



HCII0JIb30BaTh TEOPETUKO-MHOXECTBEHHBIN anmapar Jyisi OMUCAaHUs PEAIbHBIX MPOLECCOB U SBJICHUM,
MIPU PELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;

CBOOOJHO OIEpPUPOBATh TOHATHUSAMHU: OINpEACICHUE, TeopeMa, ypaBHEHUE-CIEACTBHE, CBOWCTBO
MaTeMaTHYeCKOro 00bEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHUS 1 HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce o0y4yaromuiicsi MOJIydUuT CIEAYIOUIME MPEIMETHBIE PE3yIbTaThl 110
OT/EJIbHBIM TeMaM pabouell IporpaMMel yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOI0 aHaIU3ay:

Ymucna ¥ BbIYMCTICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: HATYPAJILHOE U LIEJI0€ YUCIIO, MHOKECTBA HATypalIbHBIX U LIEJIbIX
qucesl, UCI0JIb30BaTh Npu3Haku Aenumocty nenslx yuces, HOJ[ 1 HOK HaTypaibHbIX uncen AJis perieHus
3aJa4, IPUMEHATh anroput™ EBkinnaa;

CBOOOZHO OIEpUpOBaTh IOHITHEM OCTaTKa [0 MOJYJII0, 3alMChIBaTh HATypalbHbIE 4YHUCIIA B
Pa3JIMYHBIX [TO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpUPOBaTh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX YHCE],
NPEJCTAaBIATh KOMIUIEKCHBIE 4YHCIa B aireOpandyeckol W TPUTOHOMETPUYECKOH Qopme, BBITOIHATH
apu(pMeTHyecKue ornepaluy ¢ HUIMU U N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: HPPALUOHAIbHBIC, IIOKa3aTelIbHbIE M JIOrapupMHUUecKue
HEPABEHCTBA, HAXOJUTh UX PEIICHHS C IOMOLIBIO PABHOCUIIBHBIX IIEPEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH pellieHMH TPUTOHOMETPUYECKOIO YPABHEHUS;

CBOOO/JIHO ONEpPUPOBATH IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOAMMBIE
(bopMyIIbI ISl pelieHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/ZIHO ONEpUPOBATH IOHATUSAMHU: CHUCTEMAa M COBOKYINHOCTb YpPaBHEHHH U HEpPaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBl M CHUCTEMBI-CICCTBUSA, HAXOAWUTb PELICHUS CUCTEMBI U COBOKYIHOCTEH
panMoHaTBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palOHAaJIbHBIE, UPpaLMOHAIIbHBIE, II0Ka3aTelbHBbIE, JorapupmMuyecKue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEP KAILUE MOYJIN U ITapaMeTPBhI;

IPUMEHATh TpapuuecKue METONbl sl pPELIeHUs YpaBHEHMM M HEpaBeHCTB, a TaKXkKe 3axad C
rapamMeTpamy;

MOJICJINPOBaTh pEaJbHbIE CUTYallud Ha s3bIKE aireOphl, COCTaBIATh BBIPAXKEHUS, YpPaBHEHU,
HEPABEHCTBA M UX CHCTEMBI 110 YCJIOBHIO 3aJa4M, UCCIIEI0BATh NIOCTPOEHHBIE MOJEIN C UCIOJIB30BAaHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYYEHHBIA PE3yNIbTaT.

DyHKIUH U TPaQUKH:

CTPOUTH TpapUKH KOMIO3MIMU (YHKIMHA C MOMOIIbIO 3JIEMEHTAPHOTO MCCIIEJOBAHUS M CBOMCTB
KOMITO3UIINH JIBYX (DYHKLIU;

CTPOUTH TeOMEeTpHUUYECKHe 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPIMHATHOM MJIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: T'paUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHATh QYHKIMH JUI MOJIETUPOBAHUS U UCCIIEIOBaHNS PEaTbHBIX IIPOIIECCOB.

Hayana maTreMaTH4eCcKOro aHajam3a:

UCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIEI0BaHUsS ()YHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMU HENTPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh MPOM3BOAHYIO JUISl HAaXOKACHHUS HAWIYYIIEro PEUIeHMs] B MPUKIAIHBIX, B TOM YHUCIIE
COLIMAIBHO-D)KOHOMUYECKHX, 3aJadax, Ul ONpPENEICHUs CKOPOCTH M YCKOPEHHMs Ipolecca, 3aJaHHOIO
bopmyoit uimm rpadukom;

CcBOOO/JIHO OINEpUPOBaTh MOHATHUSAMU: IE€PBOOOpa3Has, OMNPENCIEHHBIM MHTErpajg, HaxoJIuTh
NepBOOOPa3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpa o popmyine Hetorona-JleiiOnuma;

HaXOJUTh IJIOMIAAN MIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOIIBI0 HHTETpaia;

MMETh IIPEACTaBICHUE O MAaTeMaTMYEeCKOM MOJECIMPOBAHMM HA IIPUMEpPE  COCTABIICHUS
mudepeHIMaTbHBIX YPaBHEHUI;

pemaTh MpUKJIaJHbIEe 33a4ud, B TOM YHUCIE COLUAIbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO XapakTepa,
CpeICTBAMHU MaTEMAaTUYECKOIO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HavmeHOBaHUe pa3ziesioB ¥ TeM KosinyecTBo yacoB | JJIEKTPOHHBIE
n/m pOrpaMMbl Bcero|| KoHTpo/ibHbIE (undposbie)
paBoTHI obpasoBaTesIbHblEe
pecypchl
1 MHOKeCTBO JIeMICTBUTEJIbHBIX YHCEJ. 24 1
MHoro4/1eHbl. PanjpoHaibHbIe ypaBHEHUA U
HepaBeHCTBa. CMCTeMbI TMHENHBIX
ypaBHEHUH
2  ||®yHkuuu v rpadpuku. CreneHHasd pyHkuus || 12 1
C LleJIbIM [10Ka3aTeJseM
3 ||ApudMeTHUYECKHI KOPEHb N-0H CTENEHHU. 15 1
WppanroHa/ibHble ypaBHEHUS
4 |[lokasaTesnbHasa pyHKIUA. [lokasaTenbHble | 10 1
ypaBHEHUS
5 |Vlorapudmudeckass QyHKIHUS. 18 1
Jlorapudmuyeckre ypaBHeHUs
6 |TpuroHoMeTpuyecKUe BbIpaKeHUS U 22 1
ypaBHEHUS I
‘7 HHOCJIG,E[OBaTeJIbHOCTI/I U MPOrpeccuu H 10 H ‘m
‘8 HHenpeprBHbIe dynknuu. [IponssosHas H 20 H ‘m
9 [loBTOpEeHUE, 06006111€eHHE, CUCTEMATHU3AIUSA 5
3HaHUU
‘,Z[o6a131/1'rb CTPOKY
136 10

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
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