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MNOACHUTEJIBHAS 3AIIMCKA

VueOHbIl Kypc «Anrebpa u Hayajga MaTeMaTUYECKOIO aHallu3a» SBISETCA
ONHMM W3 Haubollee 3HAYUMBIX B IPOrpaMMe CpenHero obuero oOpa3oBaHUs,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH 0O0ecleuyuBaeT UHCTPYMEHTAIbEYI0 0a3y s
M3Y4YEeHUS BCEX ECTECTBEHHO-HAYYHBIX KypCOB, & C OPYroil CTOPOHEI, GopMupyer
JOru4YecKoe ¥ abCTpaKkTHOE MBIIUIEHHE O0YYarolMXCcs Ha YPOBHE, HEOOXOIUMOM
IUISL OCBOCHUSI MH(OPMATUKH, OOLIECTBO3HAHMUS, UICTOPUH, CIIOBECHOCTH U APYIUX
JuciuIuivH. B pamkax paHHOro ydeOHOro Kypca oOydaroliuecss OBIaAeBaroOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMYIHpPYeT CBOU
TOCTHKEHUSI B MaTEMaTHIECKOH popme. ,

YueOHBIA Kypc anreOpbl M Hayal MaTeMaTHYECKOro aHayu3a 3aKjaJblBacT
OCHOBY [UIl YCIEIIHOI'O OBJAJ€HUS 3aKOHaMH (U3UKH, XUMHUH, OHOJIOTHUHY,
IIOHUMAaHKS OCHOBHBIX TEHECHIIUN pa3sBUTUsI 9KOHOMUKU U OOIIECTBSHHOM KU3HU,
IIO3BOJISIET OPUEHTHPOBAThCS B COBPEMEHHBIX IM(MPOBBIX KM KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCIIONB30BaTh UX I AallbHeHIIero oOpa3oBaHUS U B
IIOBCEHEBHOM XM3HH. B TO ke Bpems oBlajeHUe aOCTPAaKTHBIMH U JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSMHU airedpsl U MaTeMaTHYecKOTO aHalu3a pa3BHUBAET
YMEHHE HaXOOUTh 3aKOHOMEPHOCTU, OOOCHOBHIBATH HCTHHHOCTB, JOKA3HIBATH
YTBEPXKAEHUs C IIOMOILBIO MHAYKIUUA U pacCykOaTh NEOyKTUBHO, HUCIIOIH30BaTh
0000IeHre W KOHKpEeTH3allHio, abCTparMpoBaHWE W QHAJOTHIO, (GOpMUpPYeT
KpEaTUBHOE U KPUTUYECKOE MBILUICHHUE.

B xone m3yuenus ydeOGHOro xypca «Anrebpa u Hayaia MaTeMaTHYECKOIO
aHanM3a» 00ydJaroIuecs: MOJIY4aloT HOBBIH OIBIT PEIICHUS NPUKIAIHBIX 3a/1ad,
CaMOCTOATENILHOIO IIOCTPOECHUA MAaTeMaTUYeCKUX MOJEIEH peallbHBIX CHUTYallHi,
WHTEpIpETallMd  IOIYYSHHBIX  pEeILIeHWH, 3HAKOMATCS C  IpUMepaMu
MaTEeMaTH4YeCKUX 3aKOHOMEpPHOCTe B IMpHUpPOAe, HayKe U HCKYCCTBE, C
BBIIAFOIIMMHUCS MaTEMaTHYECKIUMU OTKPBITUSIME U UX aBTOPaMH.

VY4eOHpI Kypc o0namaeT 3HAYMTEIBHBIM BOCIHUTATEIBHBIM IMOTECHIUAIIOM,
KOTOpBIM peanu3dyercss Kak dYepe3 Yy4eOHBIM MaTepuall, CIOCOOCTBYIOLIUN
(GOpPMHUPOBaHMIO HAYYHOTO MHUPOBO33pEHMs, TaKk U dYepe3 crnenuduky ydeOHOU
NEATENBHOCTH, Tpebyrolmed INpOJOKUTENbHOM KOHLEHTpallMd BHUMAaHHA,
CaMOCTOSTETFHOCTH, aKKyPAaTHOCTH H OTBETCTBEHHOCTH 3 IIOTyYEHHBINA pe3y IbTar.

B ocHOBe MeTonuku 00ydeHus anredpe ¥ HayalaM MaTeMaTH4ecKoro aHajlu3a
JIKUT NEATEIFHOCTHBIN IPUHLIUII O0ydeHHUS.

B cTpykType yuebHOro Kypca «Anrebpa u Hagajla MaTEMaTHYECKOTO aHAIM3a»
BBIJICJICHBI  CJICAYIOLIME COJACpKaTelbHO-MEeToANYeCKue JuHuu: «Yucna u
BEIYHCIICHUSDY, «OYHKUMU U Trpapuku», «YpaBHEHUsS U HEpaBEHCTBa», «Hadvana
MaTeMaTU4ecKoro aHamusay, «MHOoXecTBa M JIOTHMKa». Bce OCHOBHEBIE
ComepKaTeIbHO-METOAUYEeCKUEe JIMHUM H3y4aloTCsl Ha IPOTSHKEHHUM MOBYX JIET



o0ydJeHus Ha ypOBHE CpeJHEro o0Iero 00pa3oBaHus, €CTECTBEHHO NOIOIHASL ApYyT
JpyTa U MOCTENIEHHO HACHIINAsACh HOBBIMU TeMaMHU U pasfenaMu. [laHHbIA y9eOHbIN
KypC SBIISI€TCS HMHTETPATUBHBIM, IIOCKOIBKY OOBEIMHSET B cebe coleplxaHue
HECKOJIbKMX MaTeMaTW4YeCKUX AUCLUILIMH, TaKUX Kak aiuredpa, TPUIOHOMETpHS,
MaTeMaTU9eCcKU aHallu3, TEOpUsi MHOXKECTB, MaTeMaTHYeCcKas Jloruka u apyrue. ITo
Mepe TOro Kak oOydaroInuecsi OBIaJeBaloT Bcé Oosee IUPOKUM MaTEMaTHYECKAM
anrapaToM, y HUX IIOCIENO0BAaTEIbHO (GOPMHUPYETCS U COBEPIUICHCTBYETCS YMEHHUE
CTPOMTHL MaTEMaTHYECKYX0 MOJEIb pealbHOM CHUTyalud, NPUMEHSTh 3HAHUS,
MONy4YeHHbIE IIPH H3Y4eHHH y4eOHOro Kypca, IS pEeLEHHUS CaMOCTOATEIBHO
c(OpMYITUPOBAaHHON MaTeMaTU4YeCKOM 3aJadd, a 3aTeM HHTEpIPEeTHpPOBaTh CBOMH
OTBET.

CopepxaTenbHO-MeTOoqM4YecKas NUHUS «Uucia ¥ BBIYHCICHUSY 3aBeplIaeT
dopMupoBaHe HaBBIKOB HCIIOIb30BAHUS NEHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO
HAYaTo Ha YPOBHE OCHOBHOIO ob1iero obpazosanus. Ha ypoBHe cpennero oduero
obpazoBaHMs o0oco0oe BHUMaHHE yHelnseTcs  (DOPMUPOBAHHIO  HABBIKOB
palMOHAIBHEIX BEIYMCIEHUH, BKIHOYAOIUX B ce0s HCIONB30BaHIC Pa3IUYHBIX
GopM 3ammcu uucia, yMEHHE JenaTh NPHUKUIKY, BBITONHATH IPHOIKEHHEIE
BBIYHCIICHUS, OLIEHUBATH YUCJIOBBIE BBIPAXKECHUA, paboTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HaKOMBIE OOYy4aroIlMMCS MHOXXECTBA HATYpaJbHBIX, IEIbIX,
pallMOHAIBHEIX M- JEHCTBUTENBHBIX YHMCEI  JOIOJHSIOTCS - MHOXECTBOM
KOMIUIEKCHBIX 4Hucel. B  KakJaoM M3 3THX MHOXECTB paccCMaTpUBAOTCS
CBOMCTBEHHBIE €My CIEIM(QUYECKAE 3aJayd W ONEpaluy: [eleHHE HaIlelo,
ONEPHPOBAaHHE OCTAaTKaM{ Ha MHOXECTBE IENbIX YHCell, OCOOBle CBOMCTBa
palMOHAIBHEIX U UPPAlMOHANIBHBIX YUCEIl, apU(PMETUUECKUe ONepalluy, a TaKkxKe
U3BJICYCHUE KOPHs HATYpaJIbHOM CTENECHUM Ha MHOXECTBE KOMIUIEKCHBIX UHCEIL.
bnarogapss mocienoBaTelbHOMY PaCIIMPEHHIO Kpyra HCIOJIB3YeMBIX YHCEN H
3HAKOMCTBY C BO3MOXKHOCTSAMM MX NPUMEHEHHS IJId PELICHHs PasIHYHBIX 3a7a4
(GopmMupyeTCs NpeAcTaBlIeHHE O €JUHCTBE MaTeMaTHKU KaK HayKd U €€ poiH B
TIOCTPOEHUM MOJIENIel peaqbHOro Mupa, IIUPOKO HCIIONB3YIOTCS 00oOmeHue u
KOHKpETU3alK.

Jluaus «YpaBHEHUS M HEpaBEHCTBA» pEAIM3YeTCs Ha IPOTSDKEHHHU BCEro
o0y4eHHsI Ha YpOBHE CpeQHero oomero oOpa3oBaHMs, IIOCKONBKY B  KaXIOM
pasnene IIporpaMMbl IpPeLyCMOTPEHO PpELIEHHE COOTBEICTBYIOIIMX 3ajzad. B
pesyibTare OOydaroluecss OBNAJEBAIOT pPA3IMYHBIMU METOJAMH  PEIIEHHUs!
pallMOHAIBbHBIX, HPPALMOHANBHBIX, II0Ka3aTeNbHBIX, JOrapUPMUYECKUX U
TPUIOHOMETPUYECKUX YpaBHEHMIH, HEPAaBEHCTB M CHCTEM, a Takke 3amad,
comepxammx napameTpbl. IlomydeHHble yMEHHs IIMPOKO HKCIIONB3YIOTCSA IIpU
UCCIIeIOBaHUK (YHKLHUN C IOMOIIBIO IIPOU3BOAHOM, NPHY PEIICHHMM NPUKIAIHBIX
3a/a4 ¥ 3a/a4 Ha HaXOXKIEHHE HaubONIBIINX ¥ HAaUMEHBIINX 3HAUYCHUH QYHKIMH.



JlanHas comep)kaTelbHas JIMHUS BKIIO4YaeT B ceOs Takke GOpMUPOBAHUE YMEHHM
BBIONHATH  pacyérel 1o  QopMynaM, MpeoOpasoBaHKs  PalOHATBHBIX,
HUppaIiOHATBHEIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaKXKE BBIPAKEHHH,
colepXXaluX CTelneHu U Jnorapudmsel. braromaps H3ydeHHIO anredpandeckoro
Marepuaia MPOUCXOIUT NaTbHeHIee pa3BUTHe ATTOPUTMUIECKOr0 K aOCTPaKTHOIO
MBIIIIIEHUS 00y4arommxcs, GOPMUPYIOTCS HABBIKH AETYKTUBHBIX PACCYXICHUM,
paboTEl ¢ CHUMBOJIBHBIMU (opMaMy, IPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTEH B BUE PaBEHCTB M HEpaBeHCTB. AureOpa npearaet 3QpGeKTuBHbIE
MHCTPYMEHTBl [JI peIIeHUs IPaKTUYeCKUX M €eCTEeCTBEHHO-HAy4YHBIX 3ajad,
HarJIHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK S3bIKa HAYKH.

CopepxatenpHO-MeToauuecKass JUHUS «OYHKIUM UM TPaQUKWA» TECHO
IeperieTaeTCss ¢ APYTUMH JIMHUAMH Y9e0HOrO Kypca, IOCKOIBKY B KaKOM-TO
CMBICTIE 3a0a€T IIOCIIEeI0BATeIbHOCTD U3yUEeHHs MaTepuaa. 3ydeHue CTenneHHOH,
10Ka3aTeIbHOM, JIOTapUPMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIHH, UX CBOMCTB
U rpadUKOB, UCIIOIB30BaHUEe QYHKLUMH Ui pelIeHHs 3a1ad U3 JPYTuX Y4eOHBIX
IIPEIMETOB U peajJbHOU JKU3HU TECHO CBA3aHO KaK C MaTeMaTHYEeCKUM aHAJIU30M,
TaK U C pelleHHeM ypaBHeHUNM u HepaBeHCTB. [Ipm 3Tom Oonbpmioe BHUMaHHE
yaensercs GOpMUPOBaHUIO YMEHHs BBEIpaXKaTh (GOpMYyIaMU 3aBUCUMOCTH MEXIY
pasIUYHBIMU BeIMYMHAMH, HCCIEIOBaTh ITOJNyYeHHBIe (GYHKIUH, CTPOUTH HX
rpaduku. Matepuai 3Toi coepKaTenbHON TNHUY HalleJieH Ha Pa3BETHE YMEHUN U
HaBBIKOB, ITI03BOJIIOIINX BEIPAXaTh 3aBUCUMOCTY MEX/y BETUIHHAMHE B Pa3TUIHON
dopme: aHANUTHYIECKOM, rpaduIecKoil U CIOBeCHOU. Ero usyduenue cnocoO6CTByeT
Pa3BUTHUIO QITOPUTMUYECKOIO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3AIINH, UCIIOJIE30BaHUIO aHATIOTHH.

CopepxarenbHass nuHus «Hadyanma mMareMaTH4ecKOro aHajiu3a» II03BOJISET
CYILIECTBEHHO PAaCIIMPHUTh KPYr KaK MaTeMaTHYeCKUX, TaK U IPUKIaJHBIX 3a7ad,
NOCTYIHBIX OOy4YaroIIMMCs, TaK KaK y HHUX IIOSBISETCS BO3MOYXHOCTH CTPOUTH
rpaduKyu CIOXHBIX (DYHKIUM, ONpenensiTs HX HauOONbIIHE W HAUMEHBIINE
3HAYCHUs, BBIYMCITE IUIOWAnU GUryp U OOBEMBI TeN, HaXONUTp CKOPOCTH U
yCKOpeHHs IporeccoB. JlaHHas conepkareibHas JMHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTA IIOCTPOEHHUs MaTeMaTHYeCKMX MOJENeH pealbHbIX CHTyalluH,
[I03BOJISIET HAXOAUTh HAWTy4Illee pEeLICHHE B IPUKIIAIHBIX, B TOM YHCIIE€ COLUAIbHO-
9KOHOMMYECKHUX, 3aJlayaX. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOI'0 aHau3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO, GOPMAITBHO-IOTUYECKOTO U KPEaTUBHOIO
MBINUIEHHS, (OPMHUPOBAHMIO YMEHHUM paclio3HaBaTh MPOSBIEHMS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHUKe U ucKyccTBe. O0yJaromuecs y3HaroT O BELIAFOIIUXCS
pe3ysbTaTaX, MMOJYYEeHHBIX B XOJ€ Pa3BUTUS MaTeMaTHKH KaK HayKd, M 00 uX
aBTOpax. )



ConeprkatenbHO-MeTOAUYEeCKast IMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYAET B
cebst SIEeMEHTHl TEOpUM MHOXECTB M MAaTeMaTHYeCKOM JIOrMKH. TeopeTuko-
MHOXXECTBEHHBIE IIPECTABIEHNUS IPOHU3BIBAIOT BECH KypC IIKOJIBHON MaTeMaTUKU
U TpejiararoT Hauboliee YHUBEPCAIbHBINA S3bIK, OOBENMHSAIOLIMHE BCE DPa3lellbl
MaTeMaTUKU U €€ IPUIOKEHUMN, OHU CBA3BIBAIOT pasHble MaTeMaTU4YeCKue
IUCLMIUIMHBL W WX MPUIIOKEHUs B eauHoe Ienoe. IlosToMy ! BaXHO JaTh
BO3MOXXHOCTh O0y4aromeMmycss IOHUMAaThb TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBpPEMEHHOM MaTEMaTUKH U HCHOJIB30BaTh €ro ISl BBIPAXKEHHUS CBOMX MBICIIEH.
JpyruM BaKHBIM IIpU3HAKOM MaTeMaTUKU KakKk HayKd CleIyeT I[IPU3HAaTh
CBOMCTBEHHYIO €M CTpOrocts OOOCHOBAaHMM U CJIeJOBaHUE OIpPeHeTIEHHBIM
npaBUjIaM  IIOCTPOEHMS  JOKa3aTeNbCTB.  3HAKOMCTBO C  3JIEMEHTaMH
MaTeMaTUYeCKON JIOTHMKM CIOCOOCTBYET PAa3BUTHUIQ JIOTMYECKOIO MBIIUICHUS]
o0yuaronuxcsi, IO3BOJIIET UM CTPOUTH CBOM PACCyKIEHHUS Ha OCHOBE JIOTUYECKUX
IpaBuil, (POPMUPYET HABBIKU KPUTHYECKOTO MBIIIUICHHUS.

B yuebHOM Kkypce «Anrebpa u Hayaga MaTeMaTUYEeCKOro aHau3ay
IPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOrO MOIEITUPOBAHUS, KOTOPBIE MPU3BAHEI
crocoO0cTBOBaTh (OPMUPOBAHUIO HABBHIKOB IIOCTPOEHHS MOJIENEH peajbHBIX
CUTyalluli, MCCIEAOBaHMUS HTHX MOZeNed C IOMOUIBIO ammapara aireOpsl u
MaTeMaTH4YeCKOr0 aHajlu3a, WHTEpHpeTallud IOJy4EHHBIX pe3ylbTaToB. Takue
3a/laHKs BIUIETEHBI B KaXBIA U3 Pa3/eloB NPOrpaMMEbl, IOCKOIBKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCIIONIB3YeTCsS Ul pelIeHMs NPUKIafHbIX 3amad. [Ipu
pelIeHUM  peajbHBIX  IPAKTHYECKMX 3ajad  oOydaroliuecs  pa3BUBAIOT
HaOIIOOaTeNbHOCTh, YMEHHE HaxXxOAWTh 3aKOHOMEPHOCTH, a0CTparupoBarhes,
WCIIONB30BAaTh  QHAJIOTHI0, 0000maTs ©  KOHKPETHU3UPOBATE  Ipodiiemy.
JlesitenpHOCTS 1O  (DOPMHUPOBAHHIO HAaBBIKOB pEIISHUS NPUKIAIHBIX 3a7ad
OpraHU3YeTCs B IIpoLlecce U3yYEHUs BCeX TeM y4eOHOro Kypca «Anredpa u Hagana
MaTeMaTHYEeCKOro aHATIH3a».

Ha wusyuenue ydeOHOro kypca «Anredpa u Hayajga MaTeMaTUYECKOIO
aHanu3a» otBomuTcs 272 yaca: B 10 ximacce — 136 gacoB (4 waca B Hezeno), B 11
Kkinacce — 136 gacoB (4 yaca B HEZIENIO).



COJEPXAHUE ObYUYEHMA
10 KJIACC

Yucna u BEIYHCICHUSA

Panmonansupie yucina. OObIKHOBEHHBIE U JECSATHYHBIE IPOOH, NMPOLEHTHI,
OeckoHeuHBle INepuonudeckue apobu. IlpumeHneHue npoOeil W NPOIEHTOB IS
pellIeHus IIPUKIIAIHBIX 3a/1a4 U3 pa3IM4YHbIX OTpaciiey 3HaHUN U peasIbHOM XXU3HMU.

JlelicTBuTenbHbIe  4Yucia. PanuoHanpHbIE M HMPPAlMOHANBHBIE YHCIA.
Apudnmernueckue  oOmepanud ¢ JEHCTBUTENBHBIMH  4uCIaMH. Moayis
NEeWCTBUTENBHOIO YKcia U ero cpoictea. [IpubnmxE€HHble BRIUKUCIEHNUS, IPABUIIA
OKpYIJVIEHUS, IPUKUKA U OLIEHKa Pe3yJIbTaTa BEIYUCICHUH.

Crenenr ¢ wHenbIM TmokazateneMm. buuHoM Herorona. Hcmoms3zoBanue
HOIXOASIIeH (GOPMBI 3aIIUCH AEUCTBUTENIBHBIX YHCENI ISl PELISHUS IIPAaKTUISCKUX
3a]1a4 U [IPENCTaBICHUS TaHHBIX.

Apudmerndeckuil KOpeHb HATYPaIbHON CTEIIEHH U €r0 CBOKCTBA.

Crenenp ¢ palMOHaNbHBIM IIOKa3zaTeJleM U €€ CBOWCTBA, CTENEHb C
IOEHCTBUTEIBHBIM IOKA3aTEIEM.

Jlorapupm umcna. Cpo¥ictBa jorapudma. JlecITHYHBIE X HaATypalbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TAaHTEHC, KOTaHM€HC YHCIOBOrO apryMeHTa. ApKCHHYC,
apKKOCUHYC ¥ apKTaHI'€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHHS H HepaBeHCTBA

ToxnecTBa ¥ TOXIOECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHeHUs. PaBHOcUIbHBIE ypaBHEHUSI U YypaBHeHHUs-clencTBus. HepaBeHCTBO,
pelIeHue HepaBeHCTBA.

OcCHOBHBIE METOBI pPeLIeHUs LENbIX U APOOHO-pAllMOHANBHEIX YPaBHEHUN U
HEpaBeHCTB. MHOro4naeHsl OT OXHOW mepeMeHHOH. JleneHue MHOrodneHa Ha
MHOTO4IeH ¢ ocTaTKoM. Teopema besy. MHOrowIeHs!I ¢ IEIbIMUA KO3QOUITUEHTAMHU.
Teopema Buera.

IIpeobpazoBanus YUCIOBBIX BEIPAXKECHUM, COACPIKAIIUX CTEIIEHU U KOPHHU.

WppanuonaibHbie ypaBHEHUSL. OcHOBHEIE METOMBI pelIeHUs
UppalMOHAIBHEIX YPaBHEHUH. '

[TokazaTensHble ypaBHeHUs. OCHOBHBIE METOIB! PELUCHHUS IIOKa3aTeIbHBIX

YPaBHEHUM.
IIpeobpazoBaHue BRIPaXXEHUN, COEPIKALUX JIOTapU(PMEI.
Jlorapupmuyeckue ypaBHEHUS. OcHOBHEIE METO/IbI pelLeHust
JorapuMUYECKUX YpaBHEHUH. ‘-
OcHOBHBIE TPUTOHOMETPUYECKHE (GopMyJIBL. IIpeobpasoBanue

TPUTOHOMETPHYECKUX BBIpKEHUH. PelieHue TpUroHOMEeTpUIECKHUX YPABHEHUH.



Pemienue cucrteM IUMHEWHBIX ypaBHEHHMM. Marpulia CHUCTEMBl JIMHEHHBIX
ypaBHeHu#. OnpenenuTens MaTpUIbl 2X2, €ro FeOMETPUYECKUM CMBICII X CBOMCTBA,
BBIYUCIICHUE €r0 3HAYeHWs], IIPUMEHEHUE OMPENeIUTeNsl A PEelIeHUs] CUCTEMBI
NMHEWHBIX ypaBHEHMMH. PellleHne NpUKIagHBIX 3a0a4 C IIOMOINBIO CHCTEMBI
JMWHEHHBIX ypaBHeHUH. VccnenoBanue MOCTPOSHHOM MOJIENH ¢ MTOMOIIBI0 MAaTPHIL
U OIIpefeNIUTEeNeH.

[TocTpoeHHe MaTeMaTUYECKUX MOJeJel peallbHOH CUTyalldd C ITOMOIIBIO
YPaBHEHUIN WU HepaBeHCTB. lIpUMeHeHHe ypaBHEHUM M HEPABEHCTB K PEILICHUIO
MaTeMaTHYECKUX 3a/a4 U 33]a4 U3 Pa3IMYHbIX 00JaCTeil HAyKU U peallbHOM J)KU3HH.

POyHKIHH U rpaduKH

OyHKIHUS, CHOCOOBI 3amaHus QYHKIUH. B3auMHO o0paTHble (QYHKIIUU.
Kommoszurus ¢yskuuit. I'padux bdyHkuuu. OneMeHTapHbIE NIpeoOpa3oBaHUS
rpaukoB GyHKLIMH.

O6nacTe onpezeneHys ¥ MHOXeCTBO 3HaueHuH ¢bynkimu. Hymu dyskiuu.
[IpomexxyTku 3HaAKOIOCTOSIHCTBa. YETHBIC U He4EéTHRIE QyHKIUU. [leproanyeckue
Gysxmu. [TpoMeXyTKHn MOHOTOHHOCTH (YHKIHH. MaKCHMyMBI ¥ MHUHHMYMEI
bysxiuu. Haubonpinee v HauMeHblIIee 3HaUeHUsT QYHKIMH HA IIPOMEXKYTKE.

Jlunelinas,, xBajgpathyHas WU ApoOHO-THHEHHass (QyHKIUH. DJIeMeHTapHOe
UCCIIeJOBaHUE U ITIOCTPOCHUE UX rpauKOB.

CrenenHas QyHKLHMA C HaTypalbHBIM M IeJbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauiK KOpHS N-Oi CTENEeHU KaK QyHKLIUK OOpaTHOM CTeeHU
C HaTypaJIbHBIM [10KAa3aTeJIeEM. _

IlokazarenbHas M jorapu@Muyeckas (YyHKIHM, UX CBOMCTBA M Tpa(HKH.
Hcnons3oBanue rpadukoB QyHKIUN U1 pelIeHUs YpaBHEHHH. f

TpuronoMerpudeckas OKpPYXHOCTb, OIPENEIICHUE TPUTOHOMETPUYECKUX
(GyHKIUI YMCIIOBOrO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBHCHUMOCTH B peEalbHBIX IIpoIeccax H SBICHHUAX.
['paduxy peanbHbIX 3aBHCUMOCTEH.

Hauana MaTeMaTH4YeCKOro aHAJIH3a e

ITocnenoBaTenbHOCTH, CIOCOOBI 3alaHusi IOCIeAOoBaTeNnbHOCTeH. MeTon
MaTeMaTU4YeCKOU HHAYKIUU. MOHOTOHHBIE ¥ OTpaHUYECHHBIE II0CIEA0BATEIbHOCTH.
Mcroprsi BOZHHMKHOBEHMs MAaTeMaTHYECKOIO aHalM3a KaK aHaiu3a OeCKOHEYHO
MaJlbIX.

Apudmerrdeckas ¥ reoMeTpUYecKas mporpeccuu. beckoneyHo yObIBaroIas
reoMeTpryeckas mporpeccusi. Cymma OecKOHEUHO yOBIBAIOIIEH I'€OMETPHYECKOH
nporpeccur. JIMHEHHBIN U SKCIOHEHIIMAIBHEINA pocT. Yuco e. @opMyiia CI0KHBIX
nporeHToB. Mcmonp3oBaHHME MPOrpeccUy [ pelIeHHs pealbHBIX 3a1ad
MIPUKJIAHOTO XapakTepa.



HenpepbiBHble GYHKIMM M MX CBOMCTBAa. TOYKM pa3psiBa. ACHMIITOTEI
rpa¢ukoB ¢yukimi. CpolicTBa (GYHKIMH HENpPEPHIBHBIX Ha oTpeske. Merox
UHTEPBAIIOB Ul PpEIIeHMs HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEepBIBHBIX
byHKIUH 171 peleHus 3a1ad.

[lepBast u BTOpas mpou3BogHble GyHKkuuu. OnpeneneHre, reOMETpUYECKUA U
(bU3UYECKHA CMBICT POU3BOAHOM. YpaBHEHNE KacaTeIbHOU K rpaduKy GYHKLUY.

IIpousBonHbple  3leMeHTapHbIX  ¢QyHKUuH.  IIpoussomHas  CyMMEI,
IPOU3BENEHHUS, YACTHOTO U KOMIIO3UIMU QYHKIMUHA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OIlepaldyd HaJ MHOXECTBaMU M HX CBoOicTBa. JmarpaMmsl
Onnepa—Benna. IIpuMeHeHUE TEOPETUKO-MHOXXECTBEHHOIO —ammapara Uis
ONHUCaHUS PEATbHBIX IMPOLECCOB M ABJICHMH, IPU pPEIIeHHH 33134 U3 APYTHX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MATeMaTH4YeCKOTO OOBEKTa, CIIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIE YPaBHEHUS.

11 KJIACC

Yuc1a U BBIYHCJIEHHSA . _

HaTypanbHble ¥ Lenble ducia. IIpuMeHeHre IPU3HAKOB AeTHMOCTH LENbIX
qucen, Haubonpinuit obmmit memutens (manee — HOJ]) u HauMmeHblee oOimee
xpatHoe (nanee — HOK), ocTaTkoB 1o MOIyITr0, ailropuT™Ma EBKIuIa Ui pereHus
3a/1a4 B I[EJIBIX YHCIIaX.

KomMmmnekcHple uucia. Anrebpandeckas U TPUTOHOMETpUYecKas (HOpPMBI
3allUCH KOMIUIEKCHOrO 4Yucia. ApupMeTHYEeCKHe ONepalud C KOMILICKCHBIMU
gucnamy. V300pakeHHe KOMILUIEKCHBIX YHCeNl Ha KOOPOMHATHOW IUIOCKOCTH.
@opmyna Myaspa. KopHu n-o¥i creneHu U3 KOMIUIEKCHOrO yucia. [IpuMenenue
KOMIJIEKCHBIX YHCEN JUIsl pelieHus GU3NYECKUX U FeOMETPUIEeCKUX 3a1ad.

YpaBHeHHs U HepaBeHCTBa

Cucrema ¥ COBOKYIIHOCTh YPaBHEHUH U HEPaBEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHEIE HEPABEHCTBA.

Otbop  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHMM C  IIOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH. PelieHre TpUroHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METOJBI pEIICHHS II0Ka3aTeNbHbIX X  JIOrapUPMHUYECKUX
HEepaBEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX HEPAaBEHCTB.

OCHOBHBIE METOJbI pEIIeHUS CHUCTEM U COBOKYITHOCTEN pALMOHAIBHEIX,
UppaldOHANBHEIX, IIOKA3aTeNbHBIX U JIOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMH.



[IpuMeHeHHe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIEHHIO MaTEMAaTUYECKHX
3a/1a4 ¥ 3a]1a4 U3 Pa3IMIHbIX 001acTell HayKy U pealbHOM’ JXU3HH, HHTEPIPeTalis
TIOJIY9E€HHBIX Pe3yIbTaToB.

DyHKIUH U rPaQHKH

I'padux xommozunmu GyHKIMHA. ['eomerprudeckue 00Opasbl ypaBHeHHH u
HEpaBeHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOUCTBA U I'PaQUKH.

['paduyeckrie MeTOIBI PEIleHUs ypaBHEHUH U HepaBeHCTB. I 'paduyeckue
METOJIbI PEeIeHHUs 3a1a4 C TapaMeTPaMHu.

Hcnons3oBanue rpadukoB QYHKUMA 178 HCCIEAOBaHHA IIPOLECCOB M
3aBUCHMOCTEMN, KOTOpbIE BO3HUKAIOT IPH PELICHHM 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEealbHON JKU3HH.

Havajia MaTeMaTH4Y€CKOr0 aHAJIH3a _

[IpuMeHeHue POM3BOJHON K HCCISIOBAHUI0 (DYHKIMH Ha MOHOTOHHOCTB K
skcTpeMmyMsbl. HaxoxxieHue HanboIbIero 1 HAaMMEHBIIeTo 3HaYeHUH HeTIPephIBHON
(GYHKIIMM Ha OTpe3Ke.

IIpuMeHeHre IIPOM3BOMHOW JUJIsl HAXOXJEHUs HAWIy4lllero pelleHus B
NPUKIAIHBIX 3a7adax, JJIs OIpeIeieHUs CKOPOCTH M YCKOPEHHUs IIpolecca,
3aJaHHOTO (OPMYJIOH MU rpapuKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO nepBooOpasHbIX. IlepBooGpasHele
sneMeHTapHbIX GyHKIuH. [IpaBuna Hax0XIeHUS IEPBOOOPA3HEIX.

Wurerpain. I'eomerpuyeckuii cMbICH HUHTErpaia. Berauciienue OHpe,[{eJIeHHOI‘O
uHTerpaia 1o gopmyne Herorona-Jleiibuuma.

[IprMeHeHue WHTEerpalia Ul HAXOXACHHUS IUIOManed IUIOCKUX Guryp u
00BEMOB reOMETPUYECKHX Tell.

[Ipumepsl pemeHudt nuddepeHUUaTBHBIX ypaBHEeHUH. MaTtemaTuueckoe
MOJICIMPOBAHHE pEaJbHBIX IIPOIECCOB C IOMOIIBI Au(QepeHIIHaTbHBIX
YPaBHEHHH. |



[UIAHUPYEMBIE PE3VJIbTATHI OCBOEHMSI YUYEBHOI'O KYPCA
«™AJITEBPA U HAYAJIA MATEMATHYECKOI'O  AHAJIU3A»
(VIJIVBJEHHBIN VPOBEHL) HA VYPOBHE CPEJHEIO OBILEIO
OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakIaHCKOro BOCHHTAHUS:

c(hOpMUPOBAHHOCTH IPAXKAAHCKON MMO3ULIUU 00YUarOIIerocst Kax akTUBHOTO U
OTBETCTBEHHOI'O YJI€Ha POCCUICKOIro O0LIECTBA, IPEACTABIEHUE O MATEMAaTUYECKUX
OCHOBax (YHKIIMOHUPOBAHUS pA3NUYHBIX CTPYKTYpP, SBIEHUH, IPOLEAYD
rpaKmaHckoro  obmiectBa  (BBIOOpBI, ONPOCBl U OpYyroe), yMEHHE
B3aUMOJEHCTBOBaTh C COIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKUMSIMY U Ha3HAYCHUEM;

2) NaTPHOTHYECKOr0 BOCIIHTAHHSL:

cHOPMHUPOBAHHOCTh POCCHMCKOM I'paKIaHCKOM HACHTUYHOCTH, YBaXKEHHUSI K
IIPOLIUIOMY M HACTOSINEMY POCCHUCKON MaTeMaTHKH{, IEHHOCTHOE OTHOIIEHHE K
JOCTHMIKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYSCKOM IIKOJIBL,
HCIIONb30BaHUE 3TUX JOCTWDKEHUM B IPYIMX HayKaX, TEXHOJOTUsX, cdepax
9KOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, CpopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOIO IIOBEICHHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPAMEHEHHUEM JTOCTIKEHHI HAYKH U IEATENBHOCTHIO yIEHOTO, OCO3HAHUE JIAYHOTO
BKJIa[a B IOCTPOSHUE YCTOUUHUBOIO OYIyILIEro;

4) 3cTeTHYECKOro BOCIHTAHHS:

3CTETHYECKOE OTHOUIEHWE K MHPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTe, 00BEKTOB, 33144, PELICHHH, PACCy K ISHHUI, BOCIIPUAMIHBOCTD K
MaTeMaTU4YECKUM aCIeKTaM pPa3iIuYHbIX BUIOB UCKYCCTBA;

5) pu3uyecKkoro BOCHUTAHUS:

chOPMUPOBAHHOCTE yMEHHUsI NPUMEHSITH MaTeMaTU4eCKue 3HaHHUSI B
HHTEpecax 3J0POBOro U He3omacHOro obpasa XU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3IOpPOBBIO (3I0pOBOE IUTaHUE, COAJaHCUPOBAHHBIM PEXUM 3aHATUN U
OTIbIXa, peryispHas (Quandeckas aKTUBHOCTb), (PU3UYECKOE COBEPIIEHCTBOBAHUE
IIPY 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOMN ACSITEIHHOCTHIO;

6) TPyA0BOr0 BOCHIHTAHMS:

FOTOBHOCTE K TpPYAY, OCO3HaHHE LEHHOCTH prnomoﬁpm HUHTEpEC K
paznuyHBIM  chepaM  Npo(ecCHOHATBHONW  NeATENBHOCTH, CBA3AHHBEIM  C
MAaTEMaTHKOW M €& IPHIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HaHHBIA BBHIOOD
Oynmymedi mnpodecCHd U pealu30BhIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa IPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PELICHUH MIPAKTHYECKUX 33184 MaTeMaTUIeCKON HalPaBICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIIUTAHMUS: ‘

c(OPMHUPOBAHHOCTh OKOJOIMYECKOW  KyJIbTYPBI, ITOHUMAHHE BIHSHUS
COLMATTBHO-OKOHOMWYECKHUX MPOLIECCOB HA COCTOSIHUE NMPUPOTHON U COLMATBHON
Cpelpl, OCO3HaHUe INI00AIBHOTO XapaKTepa SKOIOTHYECKUX IpobiieM, OpHeHTaLUs
Ha TpPUMEHEHHWE MAaTeMAaTUYeCKWX 3HaHWN JUIs pelleHds 3amad B 00aacTu
OKpy’)Xarolleld cpenpl, IUIAHWPOBAHHWE ITOCTYIIKOB ¥ OLIGHKH KX BO3MOXKHBIX
IIOCTIeICTBUM JUISI OKPY KaIOLIel cpeibl;

8) HeHHOCTH HAYYHOro NO3HAHMS:

cOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAaKTUKH, IOHUMaHHe MaTeMaTUYeCKON
HayKH KaK C(epbl 4eI0BEYECKOH NesITeIbHOCTH, ITAIIOB e€ pa3BUTHS U 3HAYUMOCTHU
IJI Pa3BUTHS LUBUIIM3ALMH, OBJIACHIE SI36IKOM MaTeMaTUKA U MaTeMaTH4YeCKOM
KyJBTYPOH KaK CpeJCTBOM ITI03HAHMSI MUPa, TOTOBHOCTH OCYIIECTBIIATE IPOEKTHYIO
1 WCCIIeI0OBATENBCKYIO AESITeIbHOCTh HHIUBUAYAIBHO U B IPYIIITE.

METAIIPEAMETHBIE PE3YJIbTATBI

IToznaBaTebHbIE YHHBepPCAIbHbIE YUeOHBIE IeiicTBUS

bazoBsble jjoruyeckue qeHcTBUSA: §

BBISIBIISITE U XapaKTepHU30BaTh CYIIECTBEHHbBIE ITPH3HAKU MAaTeMaTHIECKIX
O00BEKTOB, IOHATUN, OTHOWICHHUN MEXIYy IOHATUSAMH, (QOPMYJIHUPOBATH
OIIpeJe/ICHNs ITIOHATHH, YCTaHABIUBATh CYIIeCTBEHHBIN NIPU3HAK KiIacCH(UKAIIH,
OCHOBaHWUs [ 0000LIEHHS U CPABHEHNS, KDUTEPHHU IIPOBOJIMMOTO aHANIU3a,

BOCIIPHHHMATh,  (OPMYIHpOBAaTE M  IPeobpasOBBIBATE 'cy)fcneﬁm:
YTBEPAMUTENBHEIE U OTPULIATEIbHEIE, EAMHUYHEIE, YACTHBIE U O0IIKE, YCIOBHEIE;

BBIABIIATH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTHBOPEYHS
B (haKTax, JaHHBIX, HAOMIONECHUSX U YTBEPKACHUSX, MpelaraTb KpUTEPUH IS
BBISIBICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEIHIA;

ZleNaTh BBIBOJBI C WCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, IEyKTHBHBIX U
MHIYKTHUBHBIX YMO3AK/IIOYEHUN, YMO3AKIIOYECHUN 10 aHAJIOTUY;

IIPOBOJUTE CAMOCTOSATEIBHO J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(IpsiMBIE€ M OT IPOTUBHOIO), BEICTpauBaTh apryMEHTALUIO, [IPUBOJUTE IIPUMEDEI U
KOHTPIPUMEPEI, 000CHOBBIBAaTh COOCTBEHHBIE CY)XICHMs U BBIBOJIBI;

BEIOMpATh cmoco0 pemieHus yd4eOHOM 3amaud (CpaBHUBAaTh HECKOIBKO
BapHaHTOB PEIIEeHH, BEIOHpaTh Hauboee MOAXONAIIMN ¢ Y4ETOM CaMOCTOATEIbHO
BBIJIEJICHHBIX KPUTEPUEB). '

Ba3oBrble uceiieqoBarTe/ibCKue AefCTBUSA:



KCIIOJIE30BaTh BOINPOCH KaK HCCIEN0BAaTEIIbCKAN HHCTPYMEHT IIO3HAHUSA,
GopMyIHpOBaTH  BONPOCHl,  GUKCHPYIOUIME  MPOTUBOpedHe,  mIpobiemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (POpPMUPOBATH THIIOTE3y, apryMEHTHUPOBATH
CBOIO ITO3UIIHIO, MHEHHUE;

MPOBOJUTH CaMOCTOSTENBHO CILUIAHUPOBAaHHBIA SKCIIEPUMEHT, UCCIIEJOBAHUE
10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro o0beKTa, sBICHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCaAMHE;

CaMOCTOSITENIBHO (GOPMYJIUPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yibTaTaM
NPOBEAEHHOIO  HAOIOACHMS, HCCIEJOBaHMS, OLEHMBAaThH JOCTOBEPHOCTH
MIOJIy9eHHBIX Pe3yJIbTaTOB, BBIBOJIOB W 0000IIIEHMIA;

IIPOTHO3APOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKXKe BBIIBUIaTh
IIPEIIOJIOKEHNUS O €T0 Pa3BUTHUU B HOBEIX YCIOBHSX.

Pa6ora ¢ nuadopmanmeii:

BBISABIIATh NeDULUATE MHGOPMAIMK, JAaHHBIX, HEOOXOAMMEBIX JJIsI OTBETa Ha
BOIIPOC U JIJIsl PEIIeHUs 3a1a4H; _

BEIOMpaTh UHPOPMAIMIO U3 UCTOYHUKOB Pa3JIMYHBIX THIIOB, aHAIU3UPOBATh,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HHOOPMALIMIO PA3IMYHBIX BHIOB U GopM
IpeACTaBICHN;

CTPYKTYpHpOBaTh MH(POpPMALMIO, IPEACTaBIATh €€ B pasiHyHbIX (opmax,
WILTIOCTPUPOBATh rpapuIecK;

OILIEHUBATh HaIEXHOCTh uHbOpMaIUu 110 CaMOCTOSATEIHHO
c(OpMyITHPOBaHHBIM KPUTEPUSIM.

KoMMyHHKATHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AelicTBHS

O6menne:

BOCIIPUHUMATh U (YOPMYIHUPOBATh CYXKICHUS B COOTBETCTBHU C YCIOBUSIMHU U
LEeJIIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK) TOYKY 3péHHﬂ B YCTHBIX
U IHCBMEHHBIX TEKCTaX, JaBaTh IIOACHEHMS IO XOAy pelleHHs 3a/adi,
KOMMEHTHUPOBATH MOJIYYESHHBIN PE3YIIbTAT;

B Xofe 00CYXIeHHs 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYKIAaeMOMH TEMBI,
npoOJeMBbl, peliaeMOM 3afadd, BBICKA3bIBaTh WJIEH, HalleJeHHBIE Ha ITOHCK
pEIIeHUs, COIOCTABISATE CBOHM CYXICHHS C CYXOCHHSIMH IPYTMX YYaCTHHKOB
auaiora, OOHApY’KHBATh Pa3jIMYde M CXOICTBO IIO3WIIMM, B KOPPEKTHOH ¢Gopme
(bopMyITUpPOBATh Pa3HOIIACHS, CBOH BO3PAKESHUS;

IIPEICTaBIATh PE3YNBTATHl PELICHUs 3a1a4yy, SKCIIEPUMEHTa, UCCIeIOBaHu,
IPOEKTa, CaMOCTOSATENHHO BBHIOMpaTh (OPMAT BHICTYIUIEHHS C YYETOM 3amad
IIPE3eHTALHUN X 0COOEHHOCTEH ay AUTOPHUH.

PeryJsiTUBHbIEC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBHSA
Camoopranusanus:



COCTaBIIATH IUIaH, QJITOPUTM PEIICHUS 3a7a4dy, BBIOMPATh CIIOCO0 pELIeHHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHUPOBATH BapUAHTH! PELICHUN ¢ y4ETOM HOBOM HH(pOpPMALUA.

CaMOKOHTPOJIb, SMOLHOHAJIbHbIH HHTE/JIEKT:

BIaJleTh  HaBBIKAMU  IIO3HABATENbHON  peduieKcuM KaKk  OCO3HAHUSA
COBEpPIIAEMBIX IEUCTBUI M MBICIUTEIBHBIX IIPOLECCOB, UX PE3yIbTaTOB, BIANCTh
crocobaMy CaMOIIPOBEPKH, CaMOKOHTPOJIS IIpollecca U pe3ysbTara pelIeHus
MaTeMaTUYEeCKOH 3a0a49u;

IPeABUIETh TPYIHOCTH, KOTOPhIe MOTYT BO3HHKHYTH IIPU PELICHUH 3a/lauH,
BHOCUTH KOPPEKTHUBEI B JAESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBLCTB, HaHHBIX,
HalIeHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTaTa IETH U YCIOBUSIM, OOBSICHITH IIPHIHHEIL
JOOCTYDKCHUSI MJIA HEJOCTUIKEHUS pe3ysIbTaTOB JEATeNbHOCTH, HAaXOAUTh OIIUOKY,
IaBaTh OLICHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

[IOHKMAaTh ¥ MCIOJB30BaTh NPEUMYIIECTBA KOMAHIHON W WHIAWBHIYaTbHOU
paboTel Ipu pelleHHH Yy4eOHBIX 3aJa4, NPUHUMATH 1EJdb COBMECTHOM
HEATEIbHOCTH, IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabGoThI, pacHpeneiiTh
BHJIBI paboT, JOrOBapUBaThCs, 00CYKIATh MPOLIECC U Pe3yIbTaT paboTsl, 060011aTh
MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYyIIOBBIX (opMax paboTsl (06CyxIeHHUs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBbD» U HHBIE), BHIIIOIHATH CBOK) YaCTh pabOThI ¥ KOOPIUHUPOBATH
CBOM JEHCTBUS C IPYTUMU YeHaMU KOMaH/Ibl, OLICHHBATh KA4€CTBO CBOETO BKJIAa
B O0mMH OPOAYKT IO KPUTEpUAM, COHOPMYIHPOBAHHBIM YYaCTHHKAMU
B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kjacce oOydyaromuiics IONYyYUT CIEylOILUe
IpeIMETHBIE PEe3yJIbTAThl [0 OTAEIBHBIM TeMaM pabodeit HpOTpaMMBI yqe6H0r0
Kypca «Anrebpa ¥ Hadanga MaTeMaTH4ECKOro aHAIu3a»:

Yuciia 1 BbIYHCICHHS:

CBOOOZHO OIEepUpPOBaTh INOHATUAMHU: PalMOHATBHOE YHCJI0, OeCKOHEYHas
nepuoauyeckas ApoOb, IPOLEHTH, HPpalHMOHAIBHOE YHCJIO, MHOMXKECTBa
PalMOHATBHEIX U JEHCTBUTENBHBIX YKCEI, MOJYIIb EHCTBUTENLHOTO YHCIIa;

INPUMEHSATh ApOOM M IPOLEHTHl I pelIeHds NPUKIaIHBIX 3amaqy u3
pa3IMYHBIX OTpaciIe 3HaHUN U peallbHOM XKU3HH; '

IPUMEHSTh IPUOIMKEHHBIE BBIYUCIICHUS, IIPaBUila OKPYIVICHUS, IPUKUIKY U
OILIEHKY pe3yJIbTaTa BEIYMCIICHUH,



CBOOOIHO OIEpUPOBATh IIOHATHEM: CTEIEHb C LEJIBIM II0Ka3aTeleM,
HCIIONB30BATh MOAXOAIIYI0 GOPMY 3aIluCU JeHCTBUTENBHEIX YHCEN I PEelleHus
MIPaKTUYECKUX 3a/1a4 U IIPEICTABICHNS JaHHBIX;

CBOOOIHO OIEpUPOBATH MOHATUEM: apUPMETUYECKUNH KOPEHb HaTypajlbHOM
CTEIEHH;

CBOOOIHO ONepUpOBaTh NOHITUEM: CTEIIEHb C PallMOHAJIEHBIM [T0Ka3aTeNIeM;

CBOOOZHO OIEpUPOBATH IOHATUSMU: JIOTApU(PM 4YHUCTA, ASCATUYHBIE U
HaTypaJbHBIE JIOTapU(hMBI;

CBOOOZHO OIlEpUpOBaTh NOHATUSMU: CUHYC, KOCHHYC, TAHI'€HC, KOT@HI'€HC
YUCJIOBOTO apryMeHTa;

ONEPUPOBATh IMOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YUCIOBOTO
apryMeHTa.

YpaBHeHHs H HepaBeHCTBa:

CBOOOZHO ONEpUPOBATH IOHATHUAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHIILHBIE YPAaBHEHUS U YPaBHEHUS-CIIEACTBUS, paBHOCHIbHBIE HEPABEHCTBA;

IPUMEHATHh pa3JIMYHbIE METOAbl pEIIeHUs palMOHAIBHBIX H JIPOOHO-
palliOHAIbHEIX yPaBHEHWH, IPUMEHSTh METOJ WHTEPBAIOB [UIS pEIIeHHUS
HEPaBEHCTB;

CBOOOJHO OIEpPUPOBaTh IOHATHSAMU: MHOTOWICH OT ONHOW IIepeMEHHOM,
MHOIOYJIEH C LENBIMHU K03 PUILIMeHTaMU, KOPHH MHOTO4WIEHA, IPHMEHATE Je/ICHIE
MHOT'OYJIEHa Ha MHOTOYIEH C OCTaTKoM, TeopeMy be3sy m Teopemy Buera mis
pelLIeHus 3a1ay4;

CBOOOZHO OIEpUPOBAaThH IIOHATHAMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpHlla, OIpPENeNUTeNs MATPULBl 2 X 2 U ero TIeOMETPUYECKHH CMBICI,
HCIIOJIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 s BBIYHCIEHHS €ro 3HauyeHus,
[IPUMEHATh ONIPEACIUTENN [ pELIeHUs CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOZEIMPOBATh PealbHbIE CUTyalldd C IIOMOIIBIO CUCTEMBI JUHEHHBIX YPaBHEHUH,
MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBI0O MaTpULl H OIpeNeIUTENeH,
HUHTEPIPETUPOBATE NIOJIyICHHBIN PEe3yIIbTaT;

HCIOJIB30BaTh CBOMCTBA JEHCTBUM C KOPHAMM Ui IpeoOpa3oBaHUs
BBIPAXKECHUH;

BBITNOJIHATE IIPe00pa30BaHuUs YHCIOBBIX BEIPAKEHUH, CONEPIKAIIUX CTEIICHH C
palMOHANBHBIM [10Ka3aTeNeM;

HCITOJTH30BaTh CBOMCTBa norapugmoB IS npeoOpa3zoBaHMs
Jorapu(pMUIECKUX BBIPAXKEHUIN; "

CBOOOJHO OIlepUpPOBaTh IMOHATUSMHU: UppalMOHAIIBHBIE, ITOKa3aTelbHbIE U
Jorapu(pMUYECKre YpaBHEHHS, HAXOJAUTh UX PELICHHUs ¢ IIOMOIIBI0 PaBHOCUIIBHBIX
IEPEXO00B UJIX OCYIIECTBIISSI MPOBEPKY KOpPHEH;



IPUMEHSITH OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI Ul Ipeodpa3oBaHys
TPUTOHOMETPHUYECKUX BBIPAKEHUN;

CBOOOMHO OIEpUPOBATH IIOHATHEM: TPUIOHOMETPHYECKOE ypaBHEHHUE,
NpUMEHATh HEoOXOoAMMBIE (QOpMYJIBl I pPELIEHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHUN;

MOJENUPOBaTh peajbHble CUTyallud Ha S3bIKe anredpsl, COCTaBIATh
BBIp@XEHHUs, YpPaBHEHHS, HEpaBEHCTBA I10 YCJIOBHIO 3aJayH, HCCIEN0BaTh
IIOCTPOESHHBIE MOAEIH C UCIIOIB30BAHUEM allapara ajlireOpsl.

DyHKIUH U rpaduKu:

CBOOOJIHO OIIEPUPOBATH IOHATUAMU: (PYHKIHUS, CIIOCOOHI 3aaHus QyHKIUU,
B3aMMHO OOpaTHble GYHKIMKA, KOMIIO3MIMS (yHKIUN, rpaduk GyHKUUH,
BBIIIOJIHATE 3JIEMEHTapHbIe IIpeoOpa3oBanus IpaduKoB QyHKITUH;

CBOOOJHO ONEPUPOBATH IOHATHUAMU: OOJACTH OIpEeNeseHUS U MHOXKECTBO
3HaYeHUH QYHKIUH, Hy1d QYHKIUH, IPOMEXYTKY 3HAKOITOCTOSIHCTBA,;

CBOOOZIHO ONIEpHUpOBaTh IOHATHSAMM: 4UETHBIE U HEYETHBIE (QYHKIHH,
nepuoandecKre QyHKIMY, IPOMEXYTKA MOHOTOHHOCTU (DYHKLIUU, MaKCUMyMBI U
MHHMMYMB! (QyHKIMHM, HauOojbllee M HauMeHblllee 3HA4YeHHE OYHKIUH Ha
IIPOMEXKYTKE;

CBOOOJHO OIEpUPOBATH IOHATUSIMU: CTEIIEHHAS (DYHKIHS C HATyPaIbHBIM U
LEJBIM IIOKa3aTeleM, rpapuk CTeneHHOH (YHKIUH C HATypalbHBIM U LEJBIM
noKasaTeieM, Ipa@uK KOpHS N-0M cTeneHu Kak (GYHKIUH OOpaTHOHU CTENMEeHH C
HaTypaJbHbIM [10Ka3aTelieM; :

OIIEpUPOBATh IOHATHUSMU: JIMHEHHas, KBaJpaTH4Has U JPOOHO-TUMHEHHas
(bYHKIUH, BBIIOIHATH 3JIEMEHTAapPHOE UCCIIeIOBAaHUE U ITIOCTPOCHUE UX IPpadUKOB;

cBOOOHO ONEpUpPOBaTh IOHSATHSAMMU: IIOKa3zaTelbHas W JorapudMudeckas
GYHKIMHM, UX CBOMCTBa U IpauKy, HCIONB30BaTh UX IpadUKu UL peIISHUs
YPaBHEHUU;

CBOOOJHO OIIEpUpPOBaTH IIOHATUSMU: TPUTOHOMETPUYECKass OKPY>KHOCTb,
OIlpefieNIeHHe TPUTOHOMETPUIECKUX (PYHKIIHIM YUCIOBOr0 apryMeHTa; | -

UCIIONB30BaTh TIpapuku QYHKUUNA I HUCCIENOBAaHUS iIPOLECCOB U
3aBUCHUMOCTEH IpU peIlleHHH 33Ja4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHOU
KU3HHM, BBIpaXKaTh (HOpMyIaMU 3aBUCUMOCTH MEXy BEIIMYUHAMY;

Hayajna maTemMaTH4yecKkoro aHajmusa:

CBOOOJIHO OIlEpUpPOBATh IMOHATUSMU: apUPMETHUEeCKas U TIeOMeTpUdecKas
nporpeccusi, 66CKOHEUHO yOBIBaroIasi reOMEeTpUIecKasl IPOrpeccus, IUHEHHBIN U
9KCIIOHEHUUAJIBHEBIN POCT, GOpMyJia CI0KHBIX IIPOLEHTOB, UMETh IIPEACTABICHUE O
KOHCTaHTE;

WCITOJIb30BATh TPOTPECCUU ISl pPEeIleHUs pealbHBIX 3aJad IPHUKIaJIHOIO

XapakrTepa;



CBOOOIHO OTEepUPOBATh MOHATHSIMHU: IIOCIEI0BATEIEHOCTD, CIIOCOOBI 3aTaHUS
[IOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE U OrpaHWYEHHBIE II0CIEJ0BATEIHHOCTH,
IMOHMMAaTh OCHOBBI 3apOKIEHHS MaTeMaTHYeCKOro aHaiu3a Kak aHaluza
OECKOHEYHO MalbIX;

CBODOIHO OTIEpUPOBATH IOHATUSAMU: HETIPEPHIBHBIE (QYHKIUH, TOYKU pa3phiBa
rpaduka GyHKIHH, aCUMITOTH rpaduka QyHKIHUY;

CBOOOTHO OTEpUPOBaTH MOHSATHEM: (GYHKIHUSA, HENpPEephIBHAs Ha OTPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPBIBHAIX OYHKIWH ISl PEIIeHUs 3a]1a4;

CBOOOZHO OIlepUpOBaTh IIOHATUSMHU: TIIepBas U BTOpas IPOU3BOIHBIE
GyHKLMHY, KacaTelbHas K rpaduky QyHKIUMY;

BBIYUCIIATH IIPOM3BOAHBIE CYMMBI, IIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUH
JBYX (DYHKILHH, 3HATh IPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIHH;

HCIIOIb30BaTh T€OMETPUYECKUA M (U3NYECKUN CMBICHT IIPOM3BOJHOM s
pelIeHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  ONIEpPHpPOBATh IMOHATHSMH: MHOXECTBO, OICpalld  HaJ
MHOX€CTBaMU;

HCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alnapar AJIs1 OIUCaHUS peaJbHbIX
IIPOLIECCOB U SIBJIICHUH, IIPU PELIeHHH 33729 U3 APYTUX YIeOHBIX MPEIMETOB;

CBOOOJIHO OIIEpUPOBAaTh MOHSATHSAMHU: OIpENelIeHHe, TeOpeMa, ypaBHEHUe-
CIIEJICTBHE, CBOMCTBO MaTeMaTHYeCKOro 00beKTa, JOKa3aTebCTBO, PABHOCHIILHEIE
YPaBHEHUs U HEPABEHCTBA.

K xoHiy oOydenwmss B 11 kJiacce OOyYarOUIWHCS IONYYUT CIEAYIOIINE
IPEeIMETHbIE Pe3yJbTaThl IO OTAENBHEIM TeMaM paboueil Mporpammsl y4eOHOTO
Kypca «Ainredpa 1 Hadajza MaTeMaTHYECKOr0 aHAIU3ay: :

Yuncia ¥ BbIYHC/IEHHUS

CBOOOIHO OIIEPUPOBATh MOHATUIMU: HATYPaIbHOE U I[eJI0€ YHCII0, MHOXXECTBA
HaTypaJIbHBIX M LIEJBIX YHUCEell, MCIIOIb30BaTh MPU3HAKU AEIUMOCTH IIeJIBIX YHUCeT,
HOJl 1 HOK nHatypanbHBIX 4YMCel IS peUIeHMs 3aad, IPUMEHSTH aJIrOPUTM
EBxnuna;

CBOOOJHO - ONEPHPOBATh IIOHATHEM OCTaTKa IO MOIYJIO, 3alliChIBaTh
HaTypaJIbHbIE YHCTa B Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOIHO OINEPHPOBATh IOHATUIMHU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJN, NPEJICTaBIATh KOMIUIEKCHBIE YHCla B alredpaudeckoid U
TPUTOHOMETPUYECKOH (hopMe, BBHIMOIHATH apu(pMeTUYECKHUe ONepaluy ¢ HUMU U
1300pakaTh Ha KOOPAUHATHON IIIOCKOCTH.

YpaBHeHHs H HepaBeHCTBA:



CBOOOJHO OIIEpUpPOBATh IOHATUSIMU: HUppALMOHAJIbHBIE, IIOKa3aTeNbHbIE U
Jorapu(MUyYecKrue HEpaBeHCTBA, HAXOOUTh WX pelIeHUs C  IIOMOIIBIO
PaBHOCHUIIBHEIX IIEPEXO0/IOB;

OCYIIECTBIATH OTOOp KOpHEH I[pH pelIeHUd TPUMOHOMETPUUECKOTO
yPaBHEHUS,

CBOOOJTHO OIEPUPOBATH IIOHATUEM TPUIOHOMETPHUYECKOE HEPaBEHCTBO,
OpUMEHSATh HeoOXxoaumble (OpPMyIBl UIS  pEelIeHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OIEpUPOBATH IMOHATUSIMHU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN U
HEPAaBEHCTB, PABHOCHUIIBHBIE CUCTEMbl U CHUCTEMBI-CIECICTBUSI, HAXOIUTh PEIICHUS
CHCTEMBl U COBOKYITHOCTEH pallHOHAIBHEIX, UPPAlMOHAILHBIX, TI0KA3aTEIbHEIX U
Jorapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB;

pelarhb paliOHaJIbHEIE, UppalOHAIBHEIE, [I0Ka3aTelbHbIE,
JIorapu(MUYEcCKUe U TPUTOHOMETPHYECKHE YpaBHEHHMsS ¥  HEPABEHCTBA,
coJieprKalyie MOIYJIU U IapaMeTpkl; |

IIPUMEHSATH IpapuUecKre METOAb! Ui PelIeHUs ypaBHEHUN U HEPaBEHCTB, a
TaKKe 3a7a4 C IapaMeTpaMy;

MOJIEIUPOBaTh pEaJlbHble CUTyalluM Ha S3bIKe anreOphl, COCTaBIATH
BEIp&XXEHHUS, YpPaBHEHMS, HEPAaBEHCTBA U HX CHUCTEMBI IO YCJIOBHIO 3aJiayH,
HCCIIEIOBATh IIOCTPOEHHBIE MOJENM C UCIOJNB30BAaHUEM ammapara airedpsl,
WHTEPIIPETUPOBATH [MOJYYSHHBIN pe3yJIbTaT.

DyHKIUH U rpaduku:

CTPOUTH Tpa(UKH KOMIIO3UIMKA (YHKIMA C IIOMOINBIO 3JIEMEHTAPHOIO
UCCIIEeI0BAHUSI U CBOMCTB KOMIIO3UIIMY ABYX (DYHKLIHMH;

CTPOUTH FeOMETpUYECKUEe 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAHMHATHOMN
ILIOCKOCTH,

CBOOOJHO OIEpUPOBaTH IOHATHSAMH: TpPadUKd TPUTOHOMETPHYECKHX
byHKUIAH;

OpUMEHATh GYHKIUM UISI MOJETUPOBAHUS U MCCIENOBAHMSA pPeaThHBIX
MPOLIECCOB.

Hayana mareMaTH4ecKOro aHa/iu3a:

HCIIOJIB30BaTh MIPOU3BOIHYIO IS UCCIEHOBaHUSI (YHKIIMM Ha MOHOTOHHOCTE
U OKCTPEMYMBI;

HaXOJAWUTh HauOOJIbIlee ¥ HaUMEHblIee 3Ha4eHNs (QDYHKIMH HEIIPEPBIBHON Ha
OTpPE3KE;

HCIIOJIB30BaTh MPOU3BOIHYIO Ul HaXOXICHUs HAWIy4yIllero pelleHus B
IPUKIIAIHBIX, B TOM YUCIIE COLUAIBLHO-O9KOHOMUYECKUX, 3a1adax, JJIsl ONpeeIeHU
CKOPOCTH ¥ YCKOPEHHS IIpoliecca, 3a1aHHoro Gopmyioi wim rpadurom;



CBOOOZHO OIEpUpOBaTh IOHATHAMH: II€pBOOOpasHas, OIpeleNEHHBIN
WHTETPaJ, HaXOOUTh II€PBOOOpPA3HbIE JIIEMEHTApHBIX (QYHKLUUH ¥ BBIYHUCIATH
uHTerpai no ¢popmyne HeroToHa-JlelioHMIA;

HaXOJUTh IUIOIANH IUIOCKUX QUIyp 1 00BEMBI Tl C IOMOIIBIO HHTEIPaa;

UMETh IIPEACTaBICHUE O MaTeMaTHYeCKOM MOJEIMPOBAHMM Ha . IPUMeEpe
COCTaBIeHUS NU(PepeHINaIbHBIX YPaBHEHUM; R

pemaTs IpUKIagHbIe 3afladd, B TOM YHUCIE COLMATBHO-3KOHOMUYECKOIo U
GuzrIecKoro xapakrepa, CpeICTBaMHi MaTeMaTHYECKOr0 aHaJIN3a.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHRKA

» Maremartuka. Anrebpa ¥ Havalla MaTeMaTH4ecKoro ananusa, 10 knacc/
Mepanak A.I'., Homuposckuii [I.A., IlonskoB B.M.; mox penakiuei
[Toponsckoro B.E., O611ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTBIO

Mz narensckuit neatp «BEHTAHA-I'PA®»; AkimonepHoe 001ecTBO
«M3natenscTBO «IIpocBemenuey

* Marematuka. Anrebpa u Hadajsa MaTeMaTH4ecKoro ananusa, 11 kmacc/
Mepansx A.I'., Homuposckuit JI.A., [Tonskos B.M.; mox pe;[aKul;leﬁ
ITopomnsckoro B.E., O6mecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTRIO
Wsznarensckuit neHtp «BEHTAHA-I'PA®»; AkunoHepHOE 00IIECTBO

«HsnatensctBo «lIpocsemnienuey

METOJUYECKHUE MATEPHUAJIBI IJI5s1 YUUTEJISA

IMHUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET |

Sxmacc

Pemry OI'D

Pemry EI'D



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 5472029387168079979159621275955609658521524720965
Bnageney MyxuHa CaeTnaHa CepreesHa
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