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MOSICHUTEJIbHAS 3AIIMCKA

Pabouast mporpamma yyeOHOro Kypca «Aisredpa U Hayajla MaTeMaTHYECKOTO
aHanmu3a» 0a3oBoro ypoBHs ans oOydatoumuxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe deepanbHOTO rocy1apCTBEHHOTO 00pa30BaTENBLHOIO CTAHIAPTa CPETHETO
oOmiero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
NPEIbSIBISIEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpaszoBanusi. Peanuzanus mporpamMmbl OOECIIEUMBAET OBJIAZICHUE KIIFOUEBBIMU
KOMIIETEHIMSIMH, COCTABJISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHSA U HENPEPHIBHOTO
00pa3oBaHus, METOCTHOCTh OOIIEKYJILTYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO
pa3BUTHUS JTMYHOCTU O0YYAIOIINXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadana MaTeMaTU4EeCKOrO aHAINU3a» SIBJISIETCS OAHUM U3
HauOosiee 3HAUYMMBIX B MpPOTrpaMMe CTapuled IIKOJblI, MOCKOJBbKY, C OJHOU
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (JOPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHUE Yy4yalluXcsi Ha YPOBHE, HEOOXOAMMOM JMJIi OCBOEHUS
KypcoB HH(OPMATHUKH, OOILIECTBO3HAHUS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca ydalllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (GOpMYJIUPYET CBOU JOCTHKEHHUS B MaTEMaTHUECKO dopMme.

Kypc anredpsl 1 Hagasm MaTeMaTUYeCKOro aHAIM3a 3aKJIabIBA€T OCHOBY AJIS
YCIIEIIHOTO OBJIAJEHUS 3aKOHAMM (U3MKH, XHUMUH, OHOJOTMH, NOHMMAHUSA
OCHOBHBIX TEHJICHUMH DSKOHOMHMKM M OOILIECTBEHHOW JKM3HH, I1O3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B IIOBCEIHEBHOM XW3HHU. B TOXE BpeMs OBIIaJICHHE
aOCTpakTHBIMM M JIOTUYECKM CTPOIMMHM MaTEMaTUYECKMMH KOHCTPYKLUSAMHU
pa3BUBacT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HNCTHHHOCTb
YTBEPKACHUSI, UCII0JIb30BATh 0000IIEHNE U KOHKPETH3aLUI0, abCTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHUE. B X0/1€ n3yuenus
anreOppl W Hadajdl MAaTeMaTHYeCKOro aHaju3a B CTapllied IIKOJe YydJalluecs
IIOJIy4arOT HOBBIM OIBIT PELICHHUs MPUKIAIHBIX 3a4ad, CaMOCTOSITEIIBHOIO
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIECH PEAJBbHBIX CUTyaluld W WHTEPIpPETalrU
IIOJYYEHHBIX  PEIICHUM, 3HAKOMATCA C  OpPUMEpPaMH  MaTeMaTUYECKUX



3aKOHOMEpPHOCTEH B TMPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCA
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6nagaer 3HAUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peann3yercss Kak yepe3 y4yeOHbI MaTepuaj, CnocoOCTBYIOUIMM (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK U 4epe3 CHeUPUKY Y4YEOHOH IesTeNbHOCTH,
TpeOyroleit CaMOCTOSATEIIbHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHON
KOHIICHTPAllMM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAT.

B ocHoBe MmeTonuku o00ydeHuss anreOpe M HadajlaM MaTeMaTHYeCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEeHMUS.

Crpykrypa Kypca «Anredpa 1 Hayana MaTeMaTHYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «Yuciia W BBIYHUCICHUSY,
«Dyuknuun  u - rpadukm», «YpaBHEHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4yecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YaroTCs Ha IPOTSHKECHUM JIBYX JIET
oOydeHHusl B CTapllei IIKOJe, €CTECTBEHHO AOIOJHAS APYT Ipyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TE€MaMHU W pasaenaMu. JlaHHBIM Kypc  SABISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe coiepKaHhue HECKOJIbKHX
MaTeMaTHUYECKUX JAUCLHUIUINH: ajreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIn3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIaZ€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTENbHO POpMHUpYeETCs U
COBEpPLICHCTBYETCSI yYMEHUE CTPOUTH MATEMAaTUYECKYI0 MOJENb PEAIBHOU
CUTyalluu, MPUMEHITh 3HaHUA, MOJY4YeHHbIE B Kypce «AnreOpa M Havana
MaTEMaTHYECKOTO aHaJIM3a», JUISl PELIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATH MOJyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUAS «YUucna M BBIYMCICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAaHUS AEHCTBUTEIbHBIX YHUCE, KOTOPOE ObLIO
HA4aTo B OCHOBHOM IkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YJIENSETCA
(OpPMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIIONIb30BaHUE PAa3IMYHBIX (POpPM 3amucu JEHCTBUTENBHOTO YHCIA, YMEHHE
pPAlOHAJIBHO BBINOJHATh JEUCTBUS C HHMM, J€jaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarompecss NOJYy4YalOT HAaBBIKM NPUOMIKEHHBIX BBIYMCICHUHM,
BBIMIOJIHEHMSI JIEMCTBUM C YMCIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (opwme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUM BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM pas3zesie MNporpamMmbl
IPEIyCMOTPEHO PELICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucteM. [loydeHHble yMeHNs UCTIOJIb3YIOTCS IPU UCCIEA0BAHUN



(GYHKIMI C TOMOUIBIO MPOU3BOIHOM, PEIICHUH MPUKIAJAHBIX 33Jad U 3334 Ha
HaXOXJIE€HWE HaumOOJBIIMNX W HAUMEHbIIMX 3HaueHu ¢yHkuuu. JlaHHas
collep)kareibHasl JIMHUSA BKJIIOYaeT B ce0a Takke (QOpMHUpOBAHUE YMEHUU
BBIMOJHATh pacdy€rbl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKCHUU,
CoJlepKalMX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPaKkTHOrO MBILUICHUS YydYalluxcsi, (OPMHUPYIOTCS HAaBBIKM JAETyKTUBHBIX
paccyxaeHuil, pabOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JMJIs pELICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUSMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
IIOCJIEN0BATENBHOCTD V3Y4YECHHUS Marepurana. N3yuenne CTEIEHHOU,
MO0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCIIOIb30BaHUE (PYHKLIMU NI pEelICHUs 3a7ad U3 JPYrMX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEHIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM 0o0iblIOE BHUMaHHE
ynensieTcs: GopMHpPOBAaHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIEAO0BATh IMOJIYYEHHbIE (PYHKIHUHM, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
pa3nuuHOil (opMe: aHATUTHYECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUY, UCIIOJIb30BAaHUIO AaHAIIOTUH.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISAET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U NPUKIAIHBIX 3a7ad4,
JOCTYMHBIX 00YYarOMIMMCsI, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIE0BATh U
cTpouTh rpadukd (YHKUUN, ONpEAeNsATh HX HauOOJbIINE W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUIoMaaAd (Uryp U OOBEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareyibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEU pealbHbIX CHUTYalHM,
HaxO0JIECHUS HAWIYYIIETO PELIEHUs B INPUKIANHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHYECKHUX, 3a]a4ax. 3JHAKOMCTBO C OCHOBaMHM MAaTEMaTUYECKOIO aHajIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAJIBHO-IOTHYECKOTO U KPEAaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaroniyecss Y3HAIOT O



BBIAAIOLIMXCSl pe3ysbTaTaxX, IOJYYEHHBIX B XOJI€ PAa3BUTHA MaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-METOANYECKas TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM TEOPHUM  MHOMKECTB. [€OpPETHKO-MHOKECTBEHHBIC
IIPEICTABIICHUS NIPOHU3BIBAIOT BECh KYPC IIKOJBHOM MATEMAaTHKU W MPEIJIararoT
Haubosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHM CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
nenoe. Ilo3toMy BaXHO JaTh BO3MOXKHOCTH UIIKOJIBHUKY ITOHMMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MHCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayala MaTEeMaTHYECKOTO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(OopMHPOBATh HABBIKH MOCTPOEHUS MOJIETEN peabHbIX CUTYalUi, UCCIIEIOBAHUS
TUX MOJEJEH C MOMOULIbIO ammapaTa aiaredpbl U MaTeMaTHUYECKOTO aHajau3a U
VMHTEPHPETALUH NOJyYeHHBIX PE3yNbTAaTOB. Takne 3aJaHusl BIUIETEHBI B KaXKIbIA
U3 pa3/iesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTEpHaNl Kypca IMPOKO HUCHOJb3YyETCs
JUISl pelleHus] IPUKIAAHBIX 3a1a4. [Ipu pemenun peabHbIX NPaKTHYECKUX 3a7ad
ydauyecs: pa3BUBAalOT HAOIIOAATENBHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Airedpa u Hayana
MaTE€MaTUYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B yueOGHOM TuTaHe Ha HW3yYeHHE Kypca anreOpbl M Hadal MaTeMaTHYECKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Hemento B 10 kmacce u 3 daca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

Yucnaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue  aApodu. ApudMeruyeckue  omnepauud ¢
palroHaIbHBIMU YUCIIAMU, TPE0OPa30BaHUs YMCIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB AJisl PEIICHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpacie
3HAHUU U PEAIbHOU KU3HMU.

JelictBuTenpHple 4nciia. PalnyoHanbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCIICHHUS], IPABUJIA OKPYTJICHHS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYHCICHUN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
NeUCTBUTENbHOTO uucna. HMcenmonb3oBanue moaxojsiied (GopMmbl  3amucu
JNEWCTBUTEIBHBIX YHUCEN [JI PELICHUS NPaKTHUYECKUX 3aad W IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cTemeHd.  JledcTBus  C
apu(pMEeTHYECKUMU KOPHAMHU HATYpaJIbHOM CTETICHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxkzaecTBa U TOXKIECTBEHHBIE IPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpBANIOB.

Pemenue nenpix u [poOHO-PaLMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienune nppanmoHaibHbIX YPaBHEHHUI U HEPABEHCTB.

Penrenue TpuroHOMETpUUYECKUX YpaBHEHUM.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3371a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasIbHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amaHus ¢GyHkouu. ['paduk  dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OOnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil pynkuuu. Hymm Qynkumu.
[TpoMexyTKkH 3HAKOMIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Crenennast GyHKIMS ¢ HATypajdbHBIM U 1IEJIbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS 1-OM CTENEHHU.



Tpuronomerpuueckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MaTeMaTH4eCKOI0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckas 1 reOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME MpOrpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUU 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeObHOrOo mpenmera «Maremartnka» JODKHO 0O0€CIeunBaTh
JOCTI)KCHHUE Ha YPOBHE CPETHETO 00IIero o0pa3oBaHUsl CICTYIONTUX JTNIYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['paxkpaHCKOE BOCHUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMKM 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpoIeyp TPaXKTAHCKOTO 0OmecTBa (BHIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aUMOJICHCTBOBATh C COUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

[TaTproTHYeCcKOE€ BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOUJIOMY Y HACTOAIIEMY POCCUMCKOM MAaTE€MaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKMX MAaTEMATUKOB U POCCUMCKON MAaT€MaTUUYE€CKOM IIKOJIbI,
K HCIOJIb30BAaHMIO ATUX JOCTH)KEHUW B JIPYTMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHMSL:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEM POCCHUIICKOTO Hapoma;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIETroO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3n4YeCcKOoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
HWHTEpecax 3J0poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ INMHUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
NEATEIIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUMAIBHOU
Cpempl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpHEHTAallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JIaCT  OKpYyKalolel cpeapl, IUJIAaHUPOBAHUS TMOCTYNKOB UM OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN [IJIs1 OKPY>KAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTENbHOCTU, STaroB €€
pa3BUTHS M 3HAYMMOCTH Uil PA3BUTUS LMBUIM3ALMHU; OBJIAJECHUEM S3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie = nozmaeamenvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoenue
Memooo8  NO3HAHUSL — OKpYJHCAowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble JIOTHYECKUE IEUCTBHUS:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTpeNie]ICHUs]  TMOHATUN, yCTAHABIMBATh  CYIICCTBEHHBI  MPU3HAK
KJaccu(ukanmy, OCHOBAaHMS JIsi OOOOIIEHUSI M CpPAaBHEHMS, KPUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH U  TPEoOpa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOIbBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HauboIee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS;
GbopMyIHpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHABJIMBAaTh WCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
oObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
POBEAEHHOTO HAOJIOICHUS, UCCICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadpopmanueii:

BBISIBIISATH JIePUIMTH UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX IS OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a]1a4u;

BEIOMpAaTh  WHAOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALIHIO, MPEJCTABIATh €€ B Pa3IM4HbIX (pOopMax,
WUTIOCTPUPOBATH Tpaprueck;



e OIICHUBATH HaAEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wienue:

e BOCIpPUHUMATH W (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTarT;

e B X07€ 00CYXXJI€HHS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIAEMOI TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOMCK
pEIIeHMs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHManora, OOHapy»XMBaTh pa3liduuMe U CXOJICTBO IMO3UIIMHA; B
KOPpeKTHOU GopMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMPEACTABIATh  PE3YJNbTAThl  pEIICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMSI,  TMPOEKTa;  CAMOCTOSITETbHO  BBHIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:

e IMOHMMATh U  HWCHOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHUBUTyIbHOW pabOThI PpH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh POLIECC
U pe3ysibTat padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YY4acCTBOBAaTh B IPyNMNoBbIX opMax padoThl (00CYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuenvle oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb:

e BIAJACTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTpPOJIA Tpolecca H
pe3yJspTaTa penieHusi MaTeMaTUYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3YJbTaTa WEIH W YCIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBocHue y‘IC6HOFO KypcCa «AJ'IFC6pa N Hadajla MaTCMAaTHYCCKOI'O aHaJIku3a»
Ha YPOBHEC CpPCAHCTO 06IIICFO 06p8,30BaHI/I}I JOJIDKHO 00ecreYnBaTh JOCTHKCHHUC
CIeayromux ImpeaMETHBIX 06p8,30BaTCJII>HLIX PE3YyJIbTATOB:

10 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHSAMHU: PALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECSATUYHAs APOOb, TPOLIEHTHI.

BoimonusaTe  apudmeTrnyeckue — Omepaldd € PAUUOHAIBHBIMH |
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoInonHATe NpUOIMKEHHBIE BBIUMCIICHUS, UCIIONIB3Ys NpaBUila OKPYTJIEHMUS,
JeNaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BIYMCIICHUMN.

OnepupoBaTh MOHATUSMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3ammMcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajlbHOW CTEINEHHU;
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCU JEHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBarh NOHATUSAMHU: TOXKIAECTBO, YPAaBHEHHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoimonusaTe nmpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoinonHATe npeoOpa3oBaHUs LEbIX, PAlMOHAIBHBIX W HppalMOHAIbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJBIX, PAlUOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
W 3371a4 U3 Pa3IM4YHBIX 001acTell HAyKU U PEaIbHOM KU3HU.



MopenupoBaTh pealbHBIC CHTyalldd Ha S3bIKE anreOphl, COCTaBISAThH
BBIDAKECHUS, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJaud, HWCCIEAOBATH
MIOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM aIlliapaTa anreopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHMSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OmpezeNieHus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMHM, HYIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

CTpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaJPATUYHONW (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBaTh rpaguku  QyHKUUN JUIsE  UCCIENOBAaHUSA MPOILECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ad U3 JIPYTruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HH, BBIpAXaTh (HOpPMYJIaMHU 3aBUCUMOCTH MEXK]Ty BETHUUMHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh TMOHSATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
reOMETPUYECKAsI IPOrPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBaromias reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHBIX 33]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJl MHOXKECTBAMM.

HNcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar sl ONHCAHUS
peaibHBIX MPOILIECCOB U SIBICHUM, MpPU pEHIeHUH 3a7ad4 M3 APYruX y4eOHbIX
IPEAMETOB.

OnepupoBaTh  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CJIEICTBUE,
JI0OKa3aTEIbCTBO.
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