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HOACHUTEJBHASA 3AIIMCKA

VYueOHsbIif Kypc «Anrebpa U Hayasla MaTeMaTHYECKOTO aHaIn3a» 00eCHeurBaeT MHCTPYMEHTANbHYIO 0a3y AJid M3y4eHUs
BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, (OpMHUpYET JIOTUYECKOe W aOCTpPaKTHOE MBIIUIEHHE OOy4yalolumxcs Ha YpOBHE,
HEOOXOIUMOM JIsI OCBOCHHSI Y4€OHBIX KypcOB MH(OpMAaTUKH, OOLIECTBO3SHAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax yueOHOTO
Kypca «Auredpa W Hayajla MaTEMaTHMYECKOIO aHaIW3a» O00ydYaroIlMecs OBJIAJE€BAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KoTopasi GOpMYyJIUPYET CBOM JTIOCTHKEHUSI B MaTEMaTUYECKOI Qopme.

VY4eOHbIil Kypc anredpbl U Hauaa MaTEMaTHYECKOrO aHaJIM3a 3aKJIaJblBa€T OCHOBY JJISl YCIICIIHOI'O OBJIQJCHHS 3aKOHAMU
(Gu3MKM, XUMUHM, OWOJOTMM, IIOHUMAaHHS OCHOBHBIX TEHACHLIMUNA SKOHOMHMKM UM OOILIECTBEHHOM JKU3HHU, IO3BOJIET
OpPUEHTHUPOBATHCSA B COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOIb30BAaTh MX B MOBCEIHEBHOM
#u3HU. OBlasieHne a0CTPAKTHBIMUA M JIOTUYECKHM CTPOTMMH MATEMaTHYECKUMU KOHCTPYKLMSIMHU Pa3BUBAET YMEHUE HAXOAMTH
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTh YTBEPKIAECHUS, UCIIOIB30BAaTh 0000IIEHNE U KOHKPETU3AIUIO, a0CTparupoBaHue 1
aHaJIOTHIO, POPMHUPYET KPeaTUBHOE U KPUTHUECKOE MbIlIeHHE. B X0/1e n3yueHus anredpsl 1 Hauaia MaTeMaTUYeCKOro aHajln3a
Ha YpOBHE CpelHEro oOmero o0pa3oBaHHs OOy4aroUIMecs IOJy4YaloT HOBBIM OMNBIT pelIeHUs NPUKJIAJAHBIX 3ajad,
CaMOCTOATENIBHOTO MOCTPOCHMSI MATEMATHYECKUX MOJENEH peajbHbIX CUTYallMid W WHTEPIPETAUUU IOJYYEHHBIX PELICHUH,
3HAKOMSATCSA C IpUMEpaMU MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M B HCKYCCTBE, C BBIIAOIIMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblll Kypc anreOpbl ¥ Hayajd MaTeMaTUYeCKOro aHaiu3a 00J1alaeT 3HaYUTENbHbIM BOCHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBIM pealn3yercs Kak uepe3 y4eOHbId Marepuai, CloCOOCTBYIOIIMA (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W
yepe3 creunpuky yueOHoM AesITeNIbHOCTH, TPeOYIOIEel caMOCTOSATEIbHOCTH, AKKYPAaTHOCTH, MPOIOKUTENIbHON KOHLIEHTPAuU
BHHMAaHMS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJIbTaT.

B ocHoBe meroauku oOyueHus anreOpe M HadajgaM MaTeMaTUYECKOrO aHajlu3a JIEKUT JESTeNIbHOCTHBIM MNPUHLUI
o0yueHus.

B cTpykTtype mporpammbl mo anredpe M HayajiaMm aHaiu3a BBIICISIOTCA CIEAYIOUIUME COAEpPKATEIbHO-METOIUYECKUE
muHuK: «Yucna u BerauciaeHus», «OyHkiuu u rpadukny, «YpaBHEHUs U HEpaBEHCTBa», «Havalla MaTeMaTHYeCKOTo aHalu3ay,
«MHoXxecTBa U JIoTuKay. Bce 0CHOBHBIE COAECPKATENHHO-METOUYECKUE TUHUU U3YYalOTCA HA MPOTSHKEHUH ABYX JIET O0y4eHHUs



Ha YpOBHE cpelHero obmiero oopasoBanus. JJaHHbI y4eOHbII Kypc SIBISETCS HHTETPaTUBHBIM, OOBEANHS B ce0e coepKaHne
HECKOJBKMX MAaTEMaTHUYECKUX TUCUUIUIMH: anredpa, TPUrOHOMETPHS, MaTeMAaTUYECKUI aHaIu3, TEOPUsS MHOKECTB U JIpyTHE.
OOyuaromuecs OBJIAJEBAIOT IIMPOKUM MATEMaTHYECKUM ammnaparoM, Yy HHUX IIOCJIEI0BaTENbHO (QOpMHUpPYETCS U
COBEPILICHCTBYETCS YMEHHME CTPOUTh MATEMATHYECKYIO MOJENb PEaJIbHOM CUTyallud, NPUMEHATH 3HAHMS, IOJYYCHHBIE B
yuyeOHOM Kypce «Anredpa M Hadajlla MAaT€MaTUYECKOrOo aHalIW3a», JUIsl PEIICHUs CAMOCTOATEIbHO C(HOPMYJIMPOBAHHOM
MAaTeMaTUYECKON 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIbTAT.

CopepxxarenpHo-MeTOIMYEeCKass TUHUS «Yucna W BBIUMCICHUS» 3aBepiuacT (OPMUPOBAHHME HABBIKOB HCIOJIH30BAHUS
JEUCTBUTENIBHBIX YHUCE, KOTOpoe ObUIO HayaTo Ha YpOBHE OCHOBHOro oOimero obpaszoBanus. Ha ypoBHe cpennero oobuiero
oOpa3zoBaHusi 0co00€ BHHMaHUE YAENISIeTcs (POPMUPOBAHUIO MPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIONIMX B CeOs
MCIIOJIb30BaHUE PA3JINYHBIX (POPM 3aIUCH IEUCTBUTEIBHOIO YHCIIA, YMEHUE PALIMOHAIBHO BBIIOJIHATH JCHCTBUS C HUMH, J€aTh
OPUKUAKY, OLEHUBATh pe3yibTar. OOydaromuecs MojiydyaoT HaBbIKM NPUOIMKEHHBIX BbIUMCICHUM, BBIIIOJHEHUS AEUCTBUM C
YlC/laMi, 3alMCaHHbBIMU B CTaHIApPTHOM (QoOpMe, HCHOJB30BAaHUS MAaTEMAaTUYECKUX KOHCTAHT, OLIEHWBAaHUS YHCIIOBBIX
BBIPAKEHUU.

ConepxarenpHas JIMHUA «YPAaBHEHUS M HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUH BCEro OOy4YeHHMsI HA YPOBHE CPEIHETO
oOuiero o0Opa3oBaHMsI, IOCKOJBKY B KaXXIOM pasfesie INporpamMmsl IMPENyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3a]ad.
OOyuaromiuecs OBIAAEBAIOT PA3IMYHBIMU METOJAMU PEIICHHS LIENIbIX, PAlMOHAIBHBIX, UPPALMOHAIBHBIX, MOKa3aTeJIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUI, HEPABEHCTB U UX cucTeM. [loydeHHble yMEHUsI UCHOJB3YIOTCS MPHU
UCCIIEIOBAaHUM (DYHKLIMN C MOMOILIBIO NMPOU3BOIHOM, pPEIlIeHNU MPUKIAAHBIX 33434 M 3a/a4 Ha HaXOXKJEHUE HAuOOJBLUINX U
HAaUMEHBIIUX 3HaueHuWM ¢yHkuuu. JlaHHas conepkarenbHas JIMHMS BKJIIOYAaeT B cebs Takke (HOpMUpPOBAHME YMEHUU
BBIMIOJHATh pacué€rel Mo (opmynaM, MpeoOpa3oBaHUS LEJbIX, PAlMOHAIbHBIX, HUPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX
BBIPOKEHHI, a TaK)Ke BBIPAXEHHH, COJEp)KalUMX CTeneHW U jorapudmbel. B Xomae u3zydeHus anredpanyveckoro marepuana
MPOUCXOUT JajibHENIIee Pa3BUTHE AJTOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHHUS] OOy4aromIMXcs, (OPMUPYIOTCS HABBIKH
JNEAYKTUBHBIX PacCyXIACHHM, paOdOThl C CUMBOJBHBIMHU (DOpMaMu, MPEACTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEN B BUJE
paBeHCTB M HepaBeHCTB. AnreOpa mnpeanaraet 3¢(eKTHUBHbIE MHCTPYMEHTBHI ISl PELICHHs] MPAKTUYECKUX U ECTECTBEHHO-
Hay4HBIX 3a7a4, HArJSAHO AEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK A3bIKA HAYKH.



ConepxxarenpHO-MeToau4ecKas JuHUS «DyHKIUM U rpa@ukuy TECHO TMEPeIIeTaeTCsl C APYTMMH JUHUSMU y4eOHOTO
Kypca, IIOCKOJIbKY B KAaKOM-TO CMBbICIE 3aJla€T TMOCIeI0BAaTeIbHOCTh H3y4YeHUsT Martepuana. V3ydeHue CTerneHHOH,
MOKa3aTeIbHOM, JIorapuMHUUECKON M TPUTOHOMETPUYECKUX (YHKIIMH, X CBOMCTB U IpadKOB, UCIOJIb30BaHUE (PDYHKIIMHA IS
pelieHus 3a7a4 U3 IPpyrux ydeOHbBIX MPEJIMETOB M peajbHOM KU3HM TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKHUM aHaJM30M, TaK U C
peleHueM ypaBHEHHWW HM HepaBeHCTB. [Ipu sToM OonbIlloe BHHUMaHHE yACHsIeTCS (OPMHUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMyIaMu 3aBUCUMOCTH MEXAY Pa3IWYHBIMH BEIWYMHAMH, HCCIIEIOBATH IMOJY4YEHHBbIC (YHKIUH, CTPOUTHh MX TpaduKH.
Marepuain coaepkatelibHOW JIMHUK HAIleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B PA3IMIHON (popMe: aHATUTUYIECKOH, TpauIecKoil U CJIoBeCHOU. M3ydenne maTepuaia CriocOOCTBYET Pa3BUTHIO
AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHas nauHus «Hayama MareMaTM4ecKOro aHalin3a» II03BOJIAET CYIIECTBEHHO pPaCIIUPUTh KpPYr Kak
MaTeMaTUYECKUX, TaK U MPUKIIAIHBIX 3aJa4, TOCTYIHBIX 00yYarOIIUMCS, Y KOTOPHIX MOSBISETCS BO3MOXHOCTh MCCIIEI0BATh U
CTpouTh rpaduku (yHKIHMH, ONPEACIIAT, UX HAHOOJBIINE U HAUMEHBIIINE 3HAYEHHUSI, BBIYUCIIATH IUIomaad GUryp u o0bEMBI
TeJ, HAaXOJIUTh CKOPOCTH M yCKOpeHus mpoueccoB. CojeprkarelibHasi JMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH IMOCTPOCHUS
MaTeMaTUYECKUX MOJIEIEH peallbHbIX CUTYaIlNi, HAXO0XKICHUS HAWTYYIIEeTrO PEIICHUs B MPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadaxX. 3HAKOMCTBO C OCHOBaAaMHU MaTEMaTHMUYECKOTO aHajiu3a CIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO,
(hopMaTbHOIOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUI Pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKHU
B HayKe, TeXHHKe M HcKyccTBe. OOydarommuecs Y3HAIOT O BBIIAIOIIMXCSA pe3yJibTaTaX, MOJYYCHHBIX B XOJIE Pa3BUTHSA
MaTE€MaTUKHU KaK HayKH, U UX aBTOpax.

ConepxaTeapHO-MeTOAMYECKasl JIMHUS «MHOXKECTBa U JIOTHMKa» B OCHOBHOM MOCBAIIIEHA 3JIEMEHTaM TEOPUU MHOKECTB.
TeopeTKO-MHOXKECTBEHHBIC TPEACTABICHUS TPOHM3BIBAIOT BECh KypC IITKOJRHOHW MaTeMaTUKH W IIpejuiararoT Haubojee
YHUBEPCAIBHBIN S3bIK, 00BEAUHSIONINN BCE pa3/ieibl MATEMATUKHU U €€ TPUIOKEHHM, OHU CBS3BIBAIOT Pa3HbIE MATEMaTHUYECKUE
JUCHUIUIMHBL B €IMHOE Iejioe. BakHO aaTh BO3MOXKHOCTH OOYy4YaroIIeMyCsi MOHUMATh TEOPETUKO-MHOMXECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMaTHUKHU U UCIIOIb30BaTh €ro JIJIsl BRIPAKEHUS CBOMX MBICIICH.

B ydeOHOM Kkypce «AnreOpa W Hayajga MAaTeMaTHYECKOTO aHAW3a» MPUCYTCTBYIOT TAaK)KE€ OCHOBBI MATEMAaTHYECKOTO
MOJICIIUPOBAHUS, KOTOPbIE TIPU3BaHbI C(HOPMHUPOBATH HABBIKU MOCTPOCHUSI MOJENICH PeabHBIX CUTYAIIMi, UCCICIOBAHUS ITUX



MOJIETIE C MOMOIIBIO arnmnapara aireOpbl ¥ MaTeMaTHYEeCKOr0 aHaau3a U MHTEPIpETaliy TOJYyYEHHBIX Pe3yIbTaToOB. 3aJaHus
BKJIFOYEHBI B KaXJbId W3 pa3/esioB NPOrpamMMbl, MOCKOJIbKY BECh Marepuan y4yeOHOro Kypca IIMPOKO HCIOIb3YETCS IS
pelIeHus] NpUKIAAHbIX 3a1ad. [lpyu pemeHnn peanbHbIX NMPAaKTUYECKUX 3ajad OOydyarolIUecsl pa3BUBAIOT HAOJII0ATENbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCMOIb30BaTh AHAJIOTUIO, 0000IIaTh U KOHKPETU3UPOBATh POOIIEMY.
JlesITenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHMs IMPUKIAJHBIX 33Jlad OpPraHU3yeTcs B IPOLIECCE M3YYEHHUS BCEX TEM
yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHATH3a.

OO6miee 9wciIO YacoB Il M3yYEHUs y4eOHOTO Kypca «Anrebpa m Hadaia MaTeMaTHYecKoro aHanmmsa» - 204 gaca: B 10
kiacce - 102 gaca (3 yaca B Heneno), B 11 kiacce -102 yaca (3 yaca B HeJIelo0).

COAEPKXAHHUE

10 KITIACC

Yucna u BbIuucjaeHus. PannonanbHble yucia. OOBIKHOBEHHBIE M JECSATHYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoAnyYecKue Ipoou. ApupMETHUECKHE ONEpalyy C PALMOHAIBHBIMHU UYHCIaMH, MPEOOpa30BaHUs YUCIIOBBIX BBIPAKEHUI.
[Ipumenenue ApoOeil ¥ MPOLEHTOB ISl PEIICHUs MPUKIAIHBIX 33a4 M3 PA3JIUYHbIX OTpaciield 3HAHWM M peaibHOU KU3HU.
JleiicTBuTenbHBIE YMCIA. PalnuoHanbHbIE W HppalMOHAIbHBIE 4Kcha. Apu]MeTHUecKue ornepanuud ¢ JeHCTBUTEIbHBIMU
yucnamu. [IpubnmxE€HHbIE BEIYUCIECHUS, TPaBUila OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yibTaTa BhluucieHui. CTEeNeHb C LEeIbIM
nokaszateneMm. CranpmaptHas ¢opMa 3amuch JeWCTBUTENbHOro uMcia. Vcnonb3oBanue mnoaxonsuieil QopMbl 3amucu
JIEHUCTBUTENBHBIX YHCEN JJIs PEICHUs MPAKTUYECKUX 3a/1a4y U MPEICTaBICHUs TaHHBIX. Apu(pMeTUYECKU KOPEeHb HATypaJIbHOU
creneHu. JlelicTBusa ¢ apuMeTHIeCKUMHU KOPHAMU HaTypajibHOM creneHu. CHHYC, KOCUHYC U TaHT'€HC YUCJIOBOTO apryMEHTAa.
ApKCHHYC, apKKOCUHYC, aDKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHusi U1 HepaBeHCTBAa. TOXJecTBa U TOXKJIECTBEHHbIE NpeoOpa3oBaHus. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BbIpakeHH. OCHOBHBIE TpPUTOHOMETpUYECKHE (OpMyJbl. YpaBHEHHE, KOpeHb YypaBHeHHs. HepaBeHCTBO, peleHue
HepaBeHCTBA. Mertoj uHTepBajioB. PemieHue uenablx W JIpOOHO-PALMOHAIBHBIX YpaBHEHUH M HEpaBeHCTB. PemeHue
MppaLMOHAIBHBIX YPaBHEHUNM MW HEPAaBEHCTB. PellleHue TPUTOHOMETPUYECKUX ypaBHEHUU. IIpumeHeHue ypaBHEHUN U
HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a]1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTeil HayKu U peanbHOM KU3HH.

@Oynknuu 1 rpadpuxu. Oyaknus, ciocoObl 3aganus Gyaknun. ['paduk Gynkimu. Bzanmao oo6patueie dyakinuu. O61acTh



onpeaeneHus U MHOXecTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkuuu. IlpomexxyTku 3HAKONMOCTOAHCTBA. UETHBIE M HEUYETHBIE
¢bynkun. CrenenHas QyHKIMS ¢ HATypaJbHBIM U LeIbIM mokazaTeneM. E€ colicTtBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-
ol crenieHH. TpUTrOHOMETpUYECKask OKPYKHOCTb, OIIPEIETICHHE TPUTOHOMETPUUECKUX (PYHKIIMM YMCIOBOTO apryMEHTAa.

Havana maremaTrnuyeckoro anaamsa. [locienoBaTenbHOCTH, CIOCOOBI 3afaHMsl IMOCIIENOBATENbHOCTEH. MOHOTOHHBIE
[OCIEI0BAaTENbHOCTH. Apudmernueckass M TeoMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromias TIeoMeTpUyYecKas
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoMeTpuueckoil nmporpeccuu. @opmyna ClIokKHBIX NPOLUEHTOB. Mcronb3oBanue
IIPOTPECCHUM IS PELIEHUS PEaJIbHBIX 3a]1a4 IPUKIIAHOTO XapakTepa.

MHoxecTBa M J10ruKa. MHOXECTBO, Ollepaliui HajJ MHOecTBaMHu. [uarpammsl Dilniepa-Benna. [IpuMeHenne teopeTrko-
MHO>KECTBEHHOT'O arIapara JJjsi ONUCAHUS PEAJbHBIX IPOLIECCOB W SIBICHHWM, MPU PEHIEHUH 3a7ady U3 JAPYTUX YUYEOHBIX
npeameToB. Onpenenenne, Teopema, CIeACTBUE, T0KA3aTENbCTBO.

11 KIIACC

Yucaa u Beruuciaenus. Hatypaneneie u nensie yncina. [IpusHaku nenumocty neinsix yucen. CTeneHp ¢ pauuoHaIbHBIM
noka3ateneM. CoiicTBa cteneHu. Jlorapudm uncna. Jlecatnunpie 1 HATypalbHbIE JOTrapHU(PMBI.

YpaBHenuss u HepaBeHcTBa. [IpeoOpazoBaHue BbIpakeHUM, coaepkamux Jorapudmsl. [IpeoOpa3oBaHue BbIpaKEHUM,
COIEpKAIMX CTEIEHU C pPalMOHAJIBHBIM IOKa3areyneMm. lIpumepsl TpUrOHOMETPUYECKUX HEpAaBeHCTB. llokasarenbHble
ypaBHEHUs1 M HepaBeHcTBa. Jlorapudmuueckue ypaBHEHUS M HepaBeHCTBa. CHCTeMbl JIMHEWHBIX ypaBHeHHWH. Pemenue
MPUKIAAHBIX 33/1a4 C [OMOIIBK) CHCTEMBI JUHEHMHBIX ypaBHEHUH. CHCTEMBI U COBOKYITHOCTH PalMOHAJIBHBIX YPAaBHEHHU U
HEpaBeHCTB. lIpuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MAaTeMATUYECKHUX 3a7ad M 3a1a4 U3 Pas3IMYHbIX
oOnacTelt HAyKu U peaabHOM KU3HU.

@Oynxknuu u rpapuxkun. Oyuknusa. [lepuoanueckue Gynkumu. [IpoMexyTku MOHOTOHHOCTH (DYHKIMH. MakCHUMyMbl U
MUHUMYMBI (yHKUMUA. Hanbosblilee 1 HauMeHblee 3HaueHne (QyHKIMKM Ha MPOMEXYyTKe. Tpuronomerpuueckue GyHKIHH, X
cBoiictBa u rpaduxu. [lokazarenbHas u sorapudmuueckas (QpyHKIMU, WX CBOMCTBa W rpaduku. Mcnons3oBanue rpadukos
(GyHKUMIA 171 peleHus: ypaBHEHUN U TMHENHBIX cucteM. Mcnons3oBanue rpadukoB pyHKIUI 1Sl HCCIEA0BAHMS MTPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE BOSHUKAIOT MPHU PELICHUH 334a4 U3 APYTUX YUeOHbIX IPEIMETOB U PeasIbHOM KU3HU.

Hayana marematruuyeckoro ananam3a. HemnpepwiBHble ¢GyHKIMU. MeTOn HWHTEPBAJIOB MJis PEIICHUS HEPABEHCTB.



[IpousBognas ¢ynkuuu. ['eomerpuueckuit U (QU3NYECKUl CMBICT MPOU3BOAHONU. [Ipon3BOAHBIE AIEMEHTApHBIX (YHKIHIL.
®opMynbl HAXOXKIACHHUS TMPOM3BOAHOM CyMMBbI, MpOW3BENEHUS U 4YacTHOro (Qyukumid. [IpumeHeHne mnpou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTb U SKCTpeMyMbl. HaxokeHre HanbombIIero 1 HAMMEHbBIIETO 3HaUeHUs! QYHKIUHU Ha
orpe3ke. IIpumeHeHne NpOW3BOMHOM Uil HAXOXKACHMS HAWIy4lIero PEIICHHs B IPUKIAAHBIX 3a1adax, JUlsl ONpPECIICHHUS
CKOPOCTH Tpolecca, 3adaHHoOro (opmynoir umu rpaduxoM. IlepBooOpasnas. Tabmmuma nepBooOGpasHeix. MHTerpan, ero
reoMeTpudecKuil U pu3udeckuii cMbIci. Beraucinenne narerpaia mo ¢popmyne Herotona-JIeiOnura.

IHIJIAHUPYEMBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yJIBTATBI OCBOCHUS IPOTPAMMBI XapaKTEPU3YIOTCS:

Ilampuomuueckoe 6ocnumanue: TPOSBICHUEM HWHTEpeCa K IMPOLUIOMY M HACTOSIIEMY POCCUMCKOM MAaTEMAaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHIXKEHUAM PpOCCUHCKUX MAaTEMAaTHUKOB U POCCHUMCKOM MaTEMAaTUYECKOM IIKOJBI, K
MCIIOJIb30BAaHUIO 3TUX JOCTHKEHUM B JPYTUX HayKax U MPUKIAJAHBIX chepax.

I'pasicoanckoe u 0yxo8Ho-HpagcmeenHoe 60ChUMAHUE: TOTOBHOCTBIO K BBINOJIHEHUIO OO0SI3aHHOCTEN TpaXkJaHWHA U
peanu3aluy €ro mnpas, IPEICTAaBICHUEM O MAaTeMAaTHYECKHX OCHOBAX (PYHKUMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
MPOLEYyp TPAXKAAHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U Mp.); TOTOBHOCTHIO K O0CYXACHUIO 3TUYECKHUX MPOOJIEM, CBI3AHHBIX C
IIPAKTUYECKAM ITPUMEHEHUEM JIOCTMKEHHU HAayKH, OCO3HAHHEM BA)KHOCTH MOPAIBHO-ITUYECKUX MPUHLUIIOB B JIEATEIBHOCTH
YYEHOTO.

Tpyooeoe e6ocnumanue: YyCTAaHOBKOM Ha AKTUBHOE YYacTHE B PEIICHUU NPAKTUYECKHUX 337a4 MaTeMaTHYECKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTEMAaTUYECKOro OOpa3oBaHMsI Ha MPOTSHDKEHWHM BCEW JKM3HU JUIS  YCIIEUIHOU
npo(ecCHOHANBHOM  JEATENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM M IOCTPOCHUEM
WHAUBUAYAIbHON TpaeKTOpUM OOpa30BaHUsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX
MOTPEOHOCTEM.

Icmemuueckoe eocnumanue: CrOCOOHOCTHIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, peLICHUH, PACCYKACHUI; YMEHHUIO BUJETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Ilennocmu nayunozo nosnanusa: OpueHTALMUEH B JESITEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJbl U 00IIecTBa, MOHHMMaHUEM MaTeMaTHUeCKON Hayku Kak chepbl



YeJIOBEUECKOW JEATENbHOCTH, A3TAllOB €€ pPa3BUTUS W 3HAYUMOCTU JUISl Pa3BUTUS LMBWIA3ALMHU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKU WU MaTEMaTUYECKOM KyJbTypOM Kak CpEeJCTBOM IIO3HAHWA MHUpPA; OBJIAJACHUEM MPOCTEHIIMMH HAaBBIKAMH
UCCIIEN0BATEIBCKOM NESITEIbHOCTH .

QDu3zuyeckoe eocnumanue, opmupoeanue Kyabmypovl 300p06bA U IMOUUOHANLHO20 01a20N0J1yYyus: TOTOBHOCTHIO
NPUMEHATh MaTeMaTUYEeCKUE 3HAHUSI B MHTEpPECax CBOETO 3/I0POBbsI, BEJAEHUS 3JJOPOBOTO 00pasza >KU3HU (310pOBOE MHUTAHHUE,
cOamaHCUPOBAaHHBIA pEXHUM 3aHATUH W OTAbIXA, peryisipHas (Qu3ndyeckas aKTUBHOCTh); CHOPMHUPOBAHHOCTHIO HaBBIKA
peduiekcun, Mpu3HaHUEM CBOETO MpaBa Ha OMKUOKY M TAaKOTo e MpaBa APYroro uyeaoBeKa.

JKonozuueckoe eocnumanue: OpUEHTALME HA NPUMEHEHUE MATEMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3aj1ad B 00JacTh
COXPAHHOCTH OKPY’KaloIIeW cpeibl, MIAHUPOBAaHUS IMOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCIEACTBUN I OKpY’Karollein
Cpelbl; OCO3HAHUEM II00ATILHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U yTeH UX PEIICHUS.

JIMYHOCTHBIEPE3YIIbTATHI,00€CIeUNBAIOIINEAAANTALNIO00YYAIOIETOCSIKU3MEHAIOIIUMCA ~ YCJIOBUSIM ~ COLMAIBHON U
IIPUPOJHON Cpebl: TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSX HEOIPEACICHHOCTH, MOBBIILIEHNUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 NPaKTUYECKYIO JeATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y APYTHUX JIOJEH, IPUOOpPETaTh B COBMECTHOM JESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLUU W3 OMNbITA JPYIHX; HEOOXOJIMMOCTBHIO B ()OPMUPOBAHUM HOBBIX 3HAHUMW, B TOM YHUCIE
(bopMyIupOBaTh UAEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SABJICHUAX, B TOM YUCJIE paHEE HE U3BECTHBIX, OCO3HABATH AC(PULIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOC PA3BUTHUE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHUTYalHUIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBATh MPUHUMAEMble pELICHUS U
aecTBus, GopMyIHpOBaTh U OLICHUBATh PUCKU U MOCIECTBUSA, GOPMUPOBATH OIIBIT.

MetanpeameTHble pe3ysibTaThl OCBOSHUS MPOrpaMMbl yueOHOro mpeaMera «MaremaTrnka» XapakTepu3yITCsl OBJIaJCHUEM
YHUBEPCATbHBIMU HO3HABAM ENbHBIMU OCUCEUIMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU
DpeyNIAIMUGHbIMU OeLiCMBUIMU.

Ba3zoevie nozuueckue oeiicmeus: BBHISIBISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MNOHSTUH, OTHOILICHUNA MEXIY MOHATUSAMU; (OPMYIMPOBATH ONpPEACIICHUS MOHSATUN; YCTAHABIMBATH CYIECTBEHHBIH MpPHU3HAK
KJ1acCU(UKaLMU, OCHOBAaHUS JIJIs1 0000IEHUS U CPAaBHEHUS, KPUTEPUU MPOBOJUMOTO aHaIM3a; BOCIPUHUMATh, (POPMYIHPOBATH
U TpeoOpa3oBbIBATh CYXKIACHHS: YTBEPAUTEIbHBIE U OTPULIATENbHbIE, €IUHUYHBIC, YACTHbIE M OOIIME; YCIOBHBIC;, BBISBISATH



MaTeMaTUYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHUBOpeursi B (DaKkTaxX, JAHHBIX, HAONIOACHUSIX W YTBEPKIACHUSIX;
npejiaraTh KpUTEPUM JUIsl BBISBICHUS 3aKOHOMEPHOCTEH W MPOTHUBOPEUUM; JeiaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB
JIOTUKH, NEIYKTUBHBIX M WHAYKTHUBHBIX YMO3AKIIOUEHHM, YMO3AaKIIOYEHUH 10 aHAJIOTMH; MPOBOJUTH CAMOCTOSITEIBHO
JI0Ka3aTelbCTBA MAaTEMaTUYECKUX YTBEPKACHUM (IpsIMble W OT MPOTHUBHOIO), BBICTpauWBaTh apryMEHTAIUIO, MPUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI; 0O0CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBOJIbBI; BHIOMpATh CIOCOO pelieHus yueOHOM 3a1aun
(cpaBHMBATh HECKOJBKO BAapHUAHTOB PEIIEHUS, BHIOMpPATh HanOoJiee MOAXOMSIINIMA C y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX
KPUTEPUEB).

bazoevie uccneoosamenvckue oOeiicmeusn: WCIONb30BaTh BOIMPOCHI KaK HUCCIEAOBATEILCKUN HWHCTPYMEHT IO3HAHUS,
dbopmyHpoBaTh BOMPOCHL, (DUKCUPYIOIIUE MPOTHUBOpEUUE, MpoOJieMy, yCTaHABIMBaTh HMCKOMOE M JaHHOE, (OpMHUPOBATh
TUIIOTE3Y, APryMEHTHPOBATh CBOIO IO3UIMI0, MHEHHUE; IPOBOJHWTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT,
MCCJIE/IOBAHKUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SIBICHUSIMH, IPOIIECCAMH; CAMOCTOSATEIBHO (HOPMYIUpOBATH OOOOIIEHUS M BBIBOJBI IO pe3yjbTaTaMm
MPOBEEHHOTO0 HAOJIIOACHUS, UCCIIEIOBAHUS, OLICHUBATH JIOCTOBEPHOCTH IMOJYUYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U OOOOIICHUH;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTAThH MPEAOJIOKEHHS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Paboma ¢ ungpopmayueir. BoIABIATh NePUUUTH UHPOPMAIUHU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETAa HAa BONPOC U IS
pelieHust 3ajayu; BbIOMpaTh HMHGOPMAIMIO M3 HMCTOYHUKOB PAa3JIMYHBIX THUIOB, aHAJIU3UPOBAaTh, CUCTEMATHU3UPOBATH WU
MHTEPHPETUPOBATH MH(DOPMAIUIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS; CTPYKTYpUPOBATh MH(POpPMAIUIO, PEJCTABIATh
e€ B pas3nuuHbIX (opmax, WLTIOCTPUPOBATh TIpapUUYECKH; OICHUBATh HAAEKHOCTh HH(OpPMAIMKM MO CaMOCTOSATEILHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KoOMMyHUKamueHnwle oeticmeusi, — odecnequgarom  CQHOPMUPOBAHHOCMb  COYUANbHLIX  HABLIKOS
00yYaArOUUXCSL

_Obwenue: BOCTIpUHUMATh U (POPMYITUPOBATH CYXKJIECHUSI B COOTBETCTBUU C YCJIOBHUSIMU U IEJISIMU OOIIEHUSI; SICHO, TOYHO,
IrPaMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs MO XOaY PEIICHUs 3ajJauu,
KOMMEHTHPOBATh TOJTYYEHHBIN pE3yJlbTaT; B XO0J€ OOCYXKIEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
mpoOJIeMBbl, periaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHbIE HA TOWCK PEIICHMs; COMOCTaBISATH CBOU CYXICHHS C



CYXKACHUSIMH JIPYTMX Y4YaCTHUKOB JMajora, OOHApyKHMBAaTh pa3IUuhe€ U CXOACTBO TMO3MUIMI; B KOPPEKTHOW (opme
dbopMyIMpoBaTh pazHOTIACHS, CBOM BO3PAXKECHHS; MPEJACTABIATh PE3yabTaThl PEIICHUS 33Ja4uH, SKCIIEPUMEHTA, UCCIIeI0BaHMS,
IPOEKTa; CAMOCTOSITEIBHO BBIOMPATh (hOpMaT BBHICTYIUICHUS ¢ YUETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEH ay IUTOPHUU.

Compyonuyecmeo:_TNIOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W UHIWBHUIYAIbHOW PaOOTHI MPHU pPEIICHUU
yueOHBIX 3aJla4; MPUHUMATD 1€]Ib COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesTh
BUJIBI pabOT, TOTOBAapUBATHCS, 00CYKIaTh MPOLIECC U pe3ynbTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH; y4acTBOBAThH B
rpynmnoBbix opmax paboThl (00CYykaeHUsA, OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U HHBIC); BBITIOJHATH CBOIO YacTh PabOTHI U
KOOPJIMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH WICHAMH KOMAaHJbl; OLIEHMBATh KAueCTBO CBOErO BKJIaJa B OOLIMU MPOAYKT IO
KpUTepUsiM, CHhOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

3) VuusepcanvHuvie pezynamuegnsle oeticmsus, obecneuusarom @GOpMUpPoO8aHUe CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG JIUYHOCTU.

Camoopzanusayua:_COCTaBIATh IUIaH, AJITOPUTM PELICHUS 3aJlauM, BHIOMpATh CIIOCOO pEUICHUs C y4ETOM HMMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATh BapHAaHThl PELIEHUH € YYETOM HOBOM
uH(popmanuu.

Camoxonmpons:__BNajeTh HAaBbIKAMU TO3HABAaTEIbHOM peQIeKCHMH KaK OCO3HAaHUSA COBEpPIIAEMbIX JIEUCTBUM U
MBICJIUTENIbHBIX TMPOIECCOB, UX PE3YyJbTaTOB; BIAJETh CIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI Mpolecca U pesyibTaTa
pelIeHnsT MaTEeMAaTHYEeCKOM 3aJaud; MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IMPU PELICHUHM 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENILCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIOBHUSIM, OOBSICHITh MPUYUHBI JOCTHKECHUS WJIM HE JOCTHXKEHUS PE3yJIhTaTOB
JesITeIbHOCTH, HAXOAUTh OIIMNOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koniy 10 kiacca oOy4aromuiicss HAy4uTCs:

Yncaa 1 BHIYMCIEHUS: OTIEPUPOBATH MOHATUSMU: PAMOHAIBHOE U ACHUCTBUTEIBHOE YUCIO0, OOBIKHOBEHHAS U IECATUYHAS
IpoOb, MPOIECHTHI, BBITIOJHATH apU(DMETHUUECKUE OMEeparii ¢ PalMOHATLHBIMUA M JIEUCTBUTEIBHBIMU YHUCJIAMH; BBITOIHATH
NpUOIMKEHHBIC BBIYMCIICHUS, HMCIOJB3YysS TpaBUiIa OKPYIJICHHS, JeiaTh MPUKUAIKY M OICHKY pe3yibTaTa BBIYHCIICHUI;



OTEepUPOBATh TMOHATUSAMU: CTENEHb C LIETbIM IOKa3aTejaeM, CTaHAapTHas (opMa 3alucu JACHCTBUTEIBHOIO YHCIA, KOPEHb
HATYpaJIbHOHN CTEMEeHH, UCIIOJIb30BAaTh MOAXOAIIYI0O (hOpMy 3amucH NeHCTBUTENBHBIX YMCEN TS PEIICHUS MTPAKTUUYECKHUX 3a/1ad
U MPEICTABIICHHS JAHHBIX; ONEPUPOBATh MOHATHUSIMU: CHHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YIJIa, UCHOJIb30BATh 3aIHCh
IIPOU3BOJIBHOTO yTJia Yepe3 0OpaTHbIe TPUTOHOMETPpUUYECKHE (PYHKIUH.

YpaBHeHHsI M HEPAaBEHCTBA: ONEPUPOBATH IMOHATHUSIMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, IIEJIOE, PAlMOHAIBHOE,
UppAllMOHATIFHOE  yYpaBHEHHME,  HEPABEHCTBO,  TPUTOHOMETPUYECKOE  YPAaBHEHME;  BBIOJNHATH  MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHWH M pEIIaTh TPUTOHOMETPUYECKHME YPABHEHHsS; BBINOJHATh NPEOOpa3oBaHUs LEIIbIX,
palMOHAIBHBIX W HPPAUMOHAIBHBIX BBIPAXKEHHN W pEIIaTh OCHOBHBIE THUIIBI LEJBIX, PAlMOHAIBHBIX U HPPALUOHAIBHBIX
YpaBHEHUH M HEPABEHCTB; IPUMEHITh YPABHEHUS U HEPABEHCTBA /I PELICHUS MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IuYHbIX
oOjacTell HaAyKM M pealbHOM >KU3HU; MOJEIMPOBATH pealbHbIE CHUTyallMM Ha S3bIKE€ alreOpbl, COCTaBIATh BBIPAKECHMS,
ypaBHEHUs1, HEPABEHCTBA 110 YCIOBUIO 33J1a4M, UCCIE0BATh IOCTPOCHHBIE MOJIENH C UCIIOJIb30BaHUEM armapaTa aareopsbl.

@OyHKIUM U rpauMKU: ONEPUPOBATh MOHATHUAMHU: (PYHKIMS, CHOCOObI 3aJaHusl (PyHKUUHU, 00JacTb OINpEAeSCHUs U
MHOKE€CTBO 3HaueHMM (GyHKIMU, TpapuK (GYHKIUMU, B3aMMHO OOpaTHblEe (YHKIIMU; ONEPUPOBATH MOHITUSMH: YETHOCTh U
HEYETHOCTh (YHKUUU, HYIH (YHKLIHH, MPOMEXYTKH 3HAKOMOCTOSHCTBA; WCIOJIb30BaTh TIpa@UKd (PYHKUUH ISl PEIICHUS
YpaBHEHUH; CTPOUTh W YHUTATh TIpaQUKU JIUHEHHOW (YHKIMH, KBaApaTUYHOM (YHKUHUH, CTENEHHOW (QPYHKIUU C LEJIbIM
MOKa3aTesieM; UCII0JIb30BaTh Tpaduku (GYHKIMM AJ1 UCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEN MPHU PEIICHUH 3334 U3 IPYTUX
y4€OHBIX MPEIMETOB U PEATTLHON KU3HU, BhIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEX]Ty BEIMYMHAMH.

Havana maremMaTMyeckoro aHajau3a: OINEpPUPOBaTh MOHATHSAMH: IOCIENOBATEIbHOCTh, apupMeTuyeckas u
reoMeTpuyeckas MPOTPECCHM; ONEPUPOBATh IMOHATUSAMHU: OECKOHEYHO YyObIBalOLasi I€OMETpPHYEcKas MpOorpeccusi, cymma
OeCKOHEYHO YyOBbIBalOUIel TIeoOMETPUYECKOM MPOTrpeccHH; 3aJaBaTh IMOCIEIOBATEIbHOCTH PA3JIMYHBIMU  CHOCOOAMU;
HCIIOJIb30BaTh CBOMCTBA MTOCIEN0BATENBHOCTEN U TPOTPECCHN 111 PELIEHUS PEaJIbHBIX 3a]1a4 IIPUKJIIATHOTO XapaKTepa.

MHoxecTBa M JIOTUKA: ONEPUPOBATH MOHITUSIMU: MHOKECTBO, OTIEPALIMH HAJl MHOKECTBAMU; HCIOIb30BATh TEOPETUKO-
MHOKECTBEHHBIN amnmapar [Jjisi ONHCaHUs peabHbIX MPOLECCOB W SBJICHUW, MPU PEIICHUH 33a7ady W3 APYrHuX Yy4eOHbIX
IIPEAMETOB; ONEPUPOBATH MOHATUIAMMU: ONPEAEIICHHE, TEOPEMA, CIEACTBUE, T0KA3ATEIBCTBO.

11 KITACC



K koniy 11 knacca oGyyaroniuiicss HayquTCs:

Yuca ¥ BBIYMCICHHMS: ONEPUPOBATh IMOHATHUIMU: HATYPAIbHOE, LEJIO€ YHCIIO, MCIOJIB30BATh NMPU3HAKU JEIUMOCTH
LEIBIX YKCEN, Pa30KEHUE YHCIIa Ha MPOCThIE MHOMKHUTEIM ISl PEUIEHUs 3a/1ad; ONEPUPOBATh IOHSATHEM: CTENEHb C
palMoOHAIBHBIM MTOKA3aTelIeM; ONIEPUPOBATH MOHATUAMMU: JIOTapU(M UKcIa, 1eCATUUHBIE U HATYPaJIbHbIC JTOTrapU(PMBI.

YpaBHeHHs M HEPaBEHCTBA: MPUMEHATH CBOICTBA CTENEHHU JIJIsl TPeoOpa30BaHUsl BEIPAKEHUN, ONIEPUPOBATH MOHATUIMU:
IIOKA3aTEJIbHOE YPaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI ITOKA3aTEIBHBIX YPABHEHUN W HEPABEHCTB; BBINOJHATH
npeoOpa3oBaHusl BBIPAKECHUN, COAEPXKALIUX JIOTapU(PMBI, ONEPUPOBATH TMOHATUSAMHU: JIOTapU(PMHUUECKOE YypaBHEHUE U
HEPAaBEHCTBO, pPEIIaTh OCHOBHBIC THUIIBI JIOTAPU(MUYECKUX YPAaBHEHU M HEPABEHCTB; HAXOAWTh PEIICHUS TMPOCTEUIINX
TPUTOHOMETPUYECKAX HEPABEHCTB; ONEPHUPOBATH NOHATHAMM: CHCTEMA JIMHEHMHBIX YPABHEHUU M €€ pPEIICHHE, UCIOJIb30BAThH
CUCTEMY JINHEWHBIX YPABHEHMI JIUIS PELICHUS TPAKTUYECKUX 3a/1a4; HAXOAUTh PEUICHUS ITPOCTEUIINX CUCTEM U COBOKYITHOCTEU
paloHaIbHBIX YPABHEHUM U HEPABEHCTB; MOJEIMPOBATH PEaIbHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4M, MCCIIEN0BATh NIOCTPOECHHBIE MOJEIIN C HUCIIOIB30BAHUEM aIrlapara
anreOphl.

@OyHKIUM ¥ rpauku: onepupoBaTh MOHATHAMHU: NEPUOAWYECKAs (PYHKIUSA, NPOMEKYTKM MOHOTOHHOCTH (PYHKIUH,
TOYKM JKCTpeMyMma (PyHKIMU, HauOoJsblllee W HAaUMEHbLIEE 3HAYEHUS (PYHKIMU Ha MPOMEXKYTKE, HCIOIb30BATh UX IS
uccaenoBaHusl (DYHKIMM, 33JaHHON TIpauKOM; ONEpUpOBATH MOHATHUSAMHU: TpadUKH IMOKa3aTeIbHOW, JOorapupMUUECKOn H
TPUTOHOMETPUUECKUX (PYHKIMHA, N300pakaTb UX HAa KOOPAMHATHOM IJIOCKOCTU M WCIOJIb30BATh AJI PELEHUS YpaBHEHUH U
HEPABEHCTB; M300pakaTb Ha KOOPAMHATHOW IIOCKOCTU TpaUKU JUHEMHBIX YpPaBHEHUM M UCHOJIb30BaTh WX JJIS PEIICHUS
CUCTEMBI JINHEHHBIX YpaBHEHUI; HCIOIb30BaTh rpa@uKu GYHKIUM sl MCCIEA0BaHUS IPOLECCOB U 3aBUCUMOCTEN U3 APYTUX
Y4COHBIX JUCHIUILIAH.

Havana mareMaTm4yeckoro aHajau3a: ONEPUPOBATH MOHATHUSIMH: HENpepbiBHAas (DyHKIUSA, NpOU3BOAHAS (PYHKIUH,
UCIIOJIb30BaTh TE€OMETPUYECKUA M (U3MUECKUIl CMBICI MPOU3BOJHOM Jisi pElIeHUs 3ajlay; HaxOJWUTh TPOU3BOJHBIC
AJIeMEHTapHbIX (PYHKIUH, BBIYUCISATH TPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO (DYHKIIMIA, UCTIOIB30BATh MTPOU3BOAHYIO
IUIA WcciaeoBaHUS (YHKIIMM HAa MOHOTOHHOCTH M JKCTPEMYyMbI, MPUMEHATH PE3yJbTaThl HCCIIEIOBaHUS K MOCTPOCHHUIO
rpauKoOB; HCIIOJIB30BATh MPOU3BOJHYIO JJISI HAXOXACHUS HAWIYUILEro pelleHUs B MPHUKIAIHBIX, B TOM YHCIE COLHUAIbHO-



HSKOHOMUYECKHUX, 33/1a4ax; ONEePUPOBATh MOHATUAMU: MEPBOOOPA3HAsT U MHTETpal, MOHUMATh T€OMETPUUECKU U (PU3HUECKUi
CMBICTT HHTErpaia; HaxXOAWTh NEepBOOOpa3HbIe AJIEMEHTapHbIX (YHKIUN, BBUMUCIATH HHTErpain mo ¢opmyne HpioToHa-
JleiiOHuIa; pemath NPUKIAJHbIE 337a4d, B TOM YHCIIE COLUAIBHO-IPKOHOMUYECKOTO U (PU3UYECKOrO XapaKTepa, CpeiCTBaMU
MaTeMaTU4YECKOro aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaunmenoBaHue pa3aejoB U TeM Koawnecrso wacos
n/ pasi 0P/IIOK
0 MPOrpamMmbl Bcero KP IIP
MHo)kecTBa palMOHAIIbHBIX U
NEUCTBUTEILHBIX YUCEI. https://resh.edu.ru/subj
1 19 1
PanmonansHbIe ypaBHEHHS 1 ect/51/10/
HEpaBEHCTBA
Oyuknun 1 rpadpukn. CTeneHs ¢ https://resh.edu.ru/subj
2 9 1
LIEJIBIM [I0Ka3aTeJIEM ect/51/10/
A €THYCCKHI KOPECHDb N—OM
3 pucm THqH KHH KOpEHb " 23 1 https://resh.edu.ru/subj
crenenu. UppannonanpHbie ect/51/10/
ypaBHEHUS U HEPABEHCTBA
Dopmyiibl .
4 n 32 5 https://resh.edu.ru/subj
TpuronoMerpun. Tpuronomerpuye ect/51/10/
CKHE€ YpaBHEHUS
ITocnenoBaTeIbHOCTH U https://resh.edu.ru/subj
5 7
nporpeccnn ect/51/10/
[ToBTOpenue, 060061IeHNE, https://resh.edu.ru/subj
6 N 12 1
CHCTeMaTH3aIusl 3HaHUM ect/51/10/

BocnuraTeabHblii KOMIIOHEHT

Ilampuomuueckoe éocnumanue: TposIBICHUEM HHTEpeEca K
MPOLIOMY ¥ HACTOAIIEMY POCCUICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILCHHUEM K JOCTH)KEHHSIM POCCHHCKHUX
MaTEeMaTHUKOB M POCCUICKOI MaTeMaTH4eCKON LIKOJBL, K
UCIIOJIb30BaHMIO 3TUX JIOCTIIKEHUI B IPYTUX HayKax W
NPUKIAIHBIX chepax.

TI'pasicoanckoe u 0yxoeno-npagcmeenmnoe 6ocCnumanue:
TOTOBHOCTBIO K BBHIITOJIHEHUIO 0053aHHOCTEH TpaXkIaHWHA U
peanu3aliy ero Ipas, IPEICTABICHNEM O MaTEMAaTHIECKUX
OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUH,
MIPOIIEeTyp TPaXKAaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCH! H TIp.);
TOTOBHOCTBIO K 00CYICHHIO 3THYECKHX MTPOOIEM, CBI3aHHBIX
C MPAaKTUYECKUM IIPUMEHEHUEM JIOCTIKEHU I HayKH,
0CO3HAHHEM BaYKHOCTH MOPAJIbHO-ITHYECKUX MPHHIUIIOB B
JIeATEIBHOCTH YUEHOTO.

Tpyooeoe 6éocnumanue: yCTAHOBKOW Ha aKTUBHOE ydacTHE B
pELICHUH NPaKTHYECKUX 33/1a4 MaTeMaTHYeCKO
HAaIpaBJIeHHOCTH, OCO3HAHNEM BaKHOCTH MaTEeMaTHYEeCKOTO
00pa3oBaHMs Ha IPOTSHKEHUN BCEH KHU3HU JUISl YCIIEITHON
npodeccHoHABHOM JeATeIbHOCTH U Pa3BUTHEM
HEOOXO/MMBIX YMEHHMI; OCO3HAHHBIM BEIOOPOM 1
TIOCTPOEHUEM WHINBHUYyaIbHON TPAeKTOPUH 00pa30BaHus U
JKM3HEHHBIX IJIAHOB C YYETOM JINYHBIX HHTEPECOB U
0O0IIIeCTBEHHBIX ITOTPEOHOCTEH.
Acememuueckoe gocnumanue: CIOCOOHOCTHIO K
HMOILMOHAILHOMY M 3CTETHYECKOMY BOCHPHSITHIO
MaTeMaTH4eCKnX 00BEKTOB, 3a/1a4, PENICHUN, PacCyKIEHUH;
YMEHHIO BUJIETh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Llennocmu nayunozo no3nanus: opueHTalnuel B
JIeATeIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX
TIIpecTaBiIeHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS
YeJI0BeKa, IPUPOJIbI U 00LIECTBa, TOHUMaHUEM
MaTeMaTH4eCKON HAyKH Kak c()ephl YeIOBeYECKOH
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Pa3BUTHUS IUBUIM3ALUK; OBJIAICHUEM S3bIKOM MaTeMaTHUKH U
MaTeMaTHYeCKOi KyJIbTYpOi KaK CPeJCTBOM IIO3HAHUS MUPA;
OBJIaJICHUEM NPOCTEHUIINMH HaBbIKAMHU HCCIIEI0BATEIbCKOM
JeSTENILHOCTH .
Duszuueckoe socnumanue, popmuposanue Kyabmypol
300p06bA U IMOYUOHAILHOZO O71A20NOIYHUA: TOTOBHOCTBIO
MPUMEHATh MaTEMaTHIECKHE 3HAHHUS B HHTEPECAX CBOETO
3I0POBBsI, BEACHUS 3I0pPOBOT0 00pasa )KHU3HHU (310pOBOE
MMUTaHKe, cOaTaHCUPOBAHHBIN PEXXUM 3aHITUN U OTIBIXA,
peryispHas pu3mdecKas akKTHBHOCTE); ¢(hOPMHUPOBAHHOCTHIO
HaBBIKa pe(hICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U
TaKOr'0 K€ MpaBa JIPyroro 4yejoBeKa.
DKonozuueckoe ocnumanue: oOpueHTaIME HA TPUMEHEHHE
MaTeMaTHYeCKUX 3HAaHU JUIA pPelIeHHs 33/1a4 B 00JIacTH
COXPaHHOCTH OKPYKaloIei Cpeabl, INIAHUPOBAHUSI TOCTYIIKOB
Y OLICHKH UX BO3MOYKHBIX MOCJIEACTBUMN ISl OKpYXKaIoLen
Cpeibl; OCO3HAHHEM ITI00ATBHOTO XapaKTepa SKOJIOTHIECKIX
Mpo0JIeM 1 IyTel UX pelIeHHs.
JIM9HOCTHBIEPE3YNIbTaThl,00€CIeYHBAIOIINECa AN TAINIO00Y A
OIIETOCAKU3MEHSIOMNMCS yCIOBHSM COLMAIBHOM 1
TIPUPOTHOM CPEAbl: TOTOBHOCTHIO K ICHCTBHSAM B YCIOBHIX
HEOIpPEeIeJICHHOCTH, TIOBBIIICHHUIO YPOBHS CBOECH
KOMIETCHTHOCTH Y€PE3 NPAKTUICCKYIO ACATEIbHOCTb, B TOM
YHCcJie YMEHHE YUUTHCS Y IPYTHX JIIOAEH, MPHOoOpeTaTh B
COBMECTHOM JACATCIBbHOCTU HOBBLIC 3HAHUA, HABBIKH U
KOMIETCHI MU U3 OIbITa APYTUX; HCO6XO}II/IMOCTLIO B
(opMHpPOBAHNH HOBBIX 3HAHUIL, B TOM Unciie GOPMYIHPOBaThH
UJieH, TIOHSTHS, THUIIOTE3bI 00 00BEKTax U SBICHUAX, B TOM
YHclIe paHee He U3BECTHBIX, OCO3HABATh Ae(UINTHI
COOCTBEHHBIX 3HAaHWH M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOC
pa3BHUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHTYAIHIO KaK BBI30B,
TpeOyIOLMi KOHTPMEpP, KOPPEKTHPOBATh IIPHHUMAEMBbIE
pemeHus U AefCcTBHA, GOPMYIUPOBATh U OIIEHUBATh PUCKH U
MOCTIECTBHSL, (POPMHUPOBATH OIIBIT.




11 KIIACC

Ne H KoanuecTBo 4acoB
! anMeHOBaHHE Pa3IeioB U TeM 50P/IOK
n/n NporpaMmMbl Bcero | KP IIP
CreneHb ¢ parioHaIbHBIM

1 nokazareineM. [lokazarensHas 12 1 https://resh.edu.ru/subje
¢ynkuus. [lokazarenbHbie ct/51/11/
YpaBHEHUA U HEPABEHCTBA

Jlorapudmuueckas QpyHKIMS.
. | p(bq) PyrK b https://resh.edu.ru/subje
orapu(pMuIeCcKue ypaBHEHUS U ct/51/11/
HEPABCHCTBA
T
5 pHr(’;OMeT?H%CK“e yriuin ] . https://resh.edu.ru/subje
ux rpaduku. TpUuroHoMeTpudecKue ct/51/11/
HEPaBEHCTBA
[IpounsBoaHas. [Ipumenenne https://resh.edu.ru/subje
4 N 24 1
MIPOM3BOTHOM ct/51/11/

5 W 9 https://resh.edu.ru/subje
HTErpai U ero NpUuMeHeHus ct/51/11/

. https://resh.edu.ru/subje

6 CucTeMbl ypaBHEHHHA 12 1 ct/51/11/

7 q 5 https://resh.edu.ru/subje
aTypajbHbIE H IEJIbIC YHCIIa ct/51/11/
[ToBTOpenue, 0600MIEeHNE, https://resh.edu.ru/subje

8 N 18 2

cucTeMaTu3alus 3HaHu| ct/51/11/

Ilampuomuueckoe ¢ocnumanue: IPOSIBICHNEM HHTEPECA K
MIPOLUIOMY U HacTOSLIEMY POCCUIICKOI MaTeMaTUKH,
LIEHHOCTHBIM OTHOLICHHUEM K JOCTHKEHUSAM POCCUICKUX
MaTEeMaTHKOB U POCCUHCKON MaTeMaTHUECKON IIKOJIBI, K
HCIOJIBb30BaHUIO 3TUX AOCTHKEHUH B IPYTUX HayKax U
MPUKIIAJIHBIX cepax.

I'pasicoanckoe u 0yxo6Ho-HPAGCMGEHHOE 60CRUMAHUE:
TOTOBHOCTBIO K BBIIIOJIHEHUIO 0053aHHOCTEH TpaXIaHUHA U
peanu3anuy ero npas, IpPeJCTaBICHUEM O MATEMaTHYECKHX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUMH,
MIPOIIEeTyp TPaXKAaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCH! H TIp.);
TOTOBHOCTBIO K 00CYICHHIO 3THYECKHX MTPOOIEM, CBI3aHHBIX
C MPaKTHYECKUM NIPHUMEHEHHEM JOCTHKECHUIN HAyKH,
0CO3HaHHMEM Ba)KHOCTH MOPAJIBHO-3THUECKUX MPHUHIUIIOB B
JIeATEIBHOCTH YUEHOTO.

Tpyooeoe 6éocnumanue: yCTAaHOBKOW Ha aKTUBHOE ydacTUE B
peIIeHNH NPaKTHYECKUX 33aa4 MaTeMaTHYECKON
HaNpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOTO
00pa30oBaHMs Ha MPOTSKEHUH BCEH JKU3HU [T yCIICITHOM
npodeccHoHABHOH EeATeIbHOCTH U Pa3BUTHEM
HEOOXO/IMMBIX YMEHHMI; OCO3HaHHBIM BEIOOPOM 1
MIOCTPOEHUEM WHIMBHYaIbHON TPAeKTOPUH 00pa30BaHUs U
JKU3HEHHBIX TIAHOB C Y4E€TOM JIMYHBIX UHTEPECOB U
0OIIIECTBCHHBIX TIOTPEOHOCTEH.
Dcmemuueckoe 6ocnumanue: ciocOOHOCTBIO K
SMOILMOHAIBHOMY U 3CTETHYECKOMY BOCTIPHSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, PacCyXICHUH;
YMEHHUIO BU/IETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Hennocmu nayunozo nosnanus: OpueHTalven B
JIeSITeTPHOCTH Ha COBPEMEHHYIO CHCTEMY HAaY9HBIX
TIpeicTaBIeHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS
YeJI0BeKa, IIPUPOJIBI U 00LIECTBa, IOHUMAaHUEM
MaTeMaTH4ecKON HAyKH Kak c(hephl 4eIoBeUeCKOM
JESITEIbHOCTH, ITAIlOB €€ PA3BUTHUS U 3HAYUMOCTH AJIS
Pa3BUTHSI LUBWIN3ALUY; OBJIAJEHUEM SI3bIKOM MAaTEMATUKU U
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MaTeMaTHYeCKOH KyJIbTYpOl KaK CPeJCTBOM IIO3HAHUS MUPA;
OBJIaJICHUEM NPOCTEHIINMH HaBbIKAMHU HCCIIEI0BATEIBCKOM
JeSTENILHOCTH .

QDu3zuueckoe gocnumanue, hopmuposanue Kyabmypol
300p06bA U IMOUUOHATILHOZ0 O1A20NONYHUA: TOTOBHOCTBIO
MPUMEHATh MaTEMaTHIECKHE 3HAHHUS B HHTEPECAX CBOETO
3I0POBBSI, BEACHHUS 3I0pOBOT0 00pa3a )KHU3HHU (310pOBOE
MMUTaHWe, cOaTaHCHUPOBAHHBIN PEXXUM 3aHITUN U OTIBIXA,
peryispHas pu3mdecKkas akKTHBHOCTE); C(hOPMUPOBAHHOCTHIO
HaBBIKa pe(ICKCHH, IPU3HAHUEM CBOETO IPaBa Ha OIIHOKY U
TaKOTO K€ IIPaBa JPyroro 4eaoBeKa.
IKonozuueckoe éocnumanue: OpUCHTAIMEH Ha IPUMEHCHUE
MaTeMaTUYeCKUX 3HAaHUU JUIS pPelIeHHs 33/1a4 B 00J1acTH
COXPaHHOCTH OKPYKaloIei Cpebl, INIAHUPOBAHUSI TOCTYIIKOB
U OLIEHKH MX BO3MOJKHBIX MOCIEACTBUN ISl OKpYXKaroLen
Cpelibl; 0OCO3HaHUEM INI00ANbHOTO XapaKTepa YKOJIOIHYeCKHUX
npoOJIeM U MyTel UX PEeIICHUs.
JIn4HOCTHBIEPE3YNIbTaThl,00€CIeYHBAIOIINEa AN TAIINIO00Y Y
OIIETOCAKU3MEHSIONMCS yCIOBHSM COLMAIBHOM 1
TIPUPOTHOM CPEAbl: TOTOBHOCTHIO K ICHCTBHSAM B YCIOBHIX
HEONpPEIeICHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTHYECKYIO NeATeIbHOCTh, B TOM
YHCIIe YMEHUE YUUTHCS y APYTHX JFOJIEH, TproOpeTaTs B
COBMECTHOM JACATCIBbHOCTU HOBBIC 3HAHUA, HABBIKH U
KOMIETCHI MU U3 OIbITa APYTUX; HCO6XO}II/IMOCTLIO B
(opMHpPOBAHNH HOBBIX 3HAHHUIL, B TOM Unciie GOpPMYIHPOBaTh
nacu, NOHATUSA, TUIIOTC3bI 00 00BeKTax U SBJICHUAX, B TOM
YHUCJIC paHEC HE U3BECTHBIX, OCO3HABATH I[e(bI/IHI/ITI)I
COOCTBEHHBIX 3HAaHWH ¥ KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOC
pa3BHUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHTYAIHIO KaK BBI30B,
TpeOyIoLMi KOHTPMEpP, KOPPEKTHPOBATh IIPHHUMAEMBbIE
peuienust u eicTBrsA, GOpMyIMPOBaTh U OLICHUBATH PUCKH U
MOCTEACTBHSL, (POPMHUPOBATH OIIBIT.
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