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MOSICHUTEJIbHAS 3AIIUCKA

VYuebHblii Kypc «AnreOpa M Hayala MaTeMaTW4YeCKOro aHaliu3a» SBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OO0mIero oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIIEUNBACT MHCTPYMEHTANIbHYIO 0a3y JJIsl U3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTopoHbI, (GOPMHUPYET JIOTUYECKOE M A0CTPAKTHOE MBIIIJICHUE 00YJatOIIIXCs
Ha YypPOBHE, HEOOXOAMMOM IJIi OCBOCHHUS HWH(POPMATHKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaromuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HayKd, KOTOpas (OpMYIHUPYET CBOHU
JOCTHXKEHHS] B MaTeMaTudeckoi opme.

VY4eOHbIil Kypc anreOpsl W Hadal MaTeMaTHYeCKOro aHaln3a 3aKJaJbIBa€T OCHOBY IS
YCIICHIHOI'O OBJIAACHHA 3aKOHAMU (I)I/I3I/IKI/I, XNUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHH OCHOBHBIX TeHI[CHIII/Iﬁ
PasBUTHUA DKOHOMUKH U O6HI€CTB€HHOI>1 JKU3HH, IMO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBLIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJB30BaTh UX IS JalbHEHIIEro
O6pa3OBaHI/I$[ nB HOBCCI[HCBHOﬁ )kn3HA. B 1O ke BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JIOTUYECCKHU
CTPOTrMMHU KOHCTPYKLIUSAMU am"e6p},1 N MaTEMaTHYCCKOTO aHalin3a pa3BUBACT YMCHUC HAXOIUTb
3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTD, IOKa3bIBATh YTBCPKACHUSA C TIOMOIIBIO MHAYKIIUN
U paccyXJaTh IeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue u
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xome m3ydeHust ydeOHOTO Kypca «AnreOpa W Hadala MaTEeMaTHYECKOTO aHAIIN3a»
oOydJaromrecs: MOJy4aloT HOBBIA OIBIT PEIICHHS MPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
IMOCTPOCHUA MATCMATUUYCCKUX Moz(eneﬁ PCATBHBIX CHTyaHHﬁ, HHTEpNpETAIU TMMOJTYYCHHBIX
pelIeHN, 3HAKOMSATCSI C TIPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HUCKYCCTBE, C BBIJAIOIIUMHUCA MATEMATUICCKUMU OTKPBITUAMHA U UX aBTOpaMH.

VY4eOHbIl Kypc 00J1afaeT 3HAYUTEILHBIM BOCIMTATEIFHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepual, CrocoOCTBYIONUNA (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHs, TaK © 4epe3 chnenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON — KOHIGHTPAIlMd ~ BHUMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTy4ECHHBIN pe3yJbTar.

B ocHoBe mertonmkum oOydeHHs anreOpe M HadalaM MaTeMaTHYECKOTO aHaliHu3a JICKUT
JeSTEITbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B ctpykrype yuebHOTO Kypca «Ajiredpa U Hadaiaa MaTeMaTHYECKOTO aHaJIH3a» BbIJICICHBI
CIICAYIONINE COJCPIKATEIBHO-METOIMUECKUE JTHHUU: «YHucina W BBIYHCICHUSD», «DYHKIMH WU
rpadukn», «YpaBHEHHUSI U HEpaBEHCTBa», «Havana maremaTudeckoro aHanmusa», «MHOXKeECTBA U
Joruka». Bce OCHOBHBIE COJIepKATEIbHO-METOINICCKUE TIMHIH U3yIat0TCsl Ha IPOTSDKEHUH JIBYX
JetT o0y4eHHUsl Ha YPOBHE CpejiHero oOmiero oOpa3oBaHusi, €CTECTBEHHO JIOTIOJHSS PYT Apyra u
MOCTENICHHO HACHIINAsACh HOBBIMH TEMaMH W paszieiamu. [laHHBIH y4eOHBIH Kypc SBIISETCS
WHTETPATUBHBIM, MOCKOJbKY OOBEIUHSCT B ceOe COJepKaHWE HECKOJBKHX MaTeMaTHYECKHX
JMCUUIUIAH, TAKUX KaK aureOpa, TPUrOHOMETPHsI, MATEMATUUECKUI aHAaJIHM3, TEOPHsS] MHOXKECTB,
MaTeMaTu4ecKas JIoruka u apyrue. [1o mepe Toro kak oOydaromiuecs OBJIAICBAIOT BCE Ooliee
IIMPOKMM  MaTEMaTHMYeCKHM  ammaparoM, y HHX  [OCIEIOBaTelbHO  (HopMUpYyeTCs
Y COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYyH) MOJCIb pPEajJbHONH CHUTYallHuH,
MPUMEHSTh 3HAHUS, TOJYYCHHBIC TIPU U3yYCHUU YIeOHOTO Kypca, Ui PEIICHUsT CAMOCTOSATEIILHO
c(OpMYIIMPOBAHHON MaTEeMaTHYECKOW 33/]1auH, a 3aTeM HUHTEPIIPETUPOBATH CBOM OTBET.

ConiepkaTenbHO-MeTOqMUeCKast TMHUS «HHCa U BEIYMCIICHUS 3aBepiiaeT (GopMUpOBAHHE
HABBIKOB HCITIOJIb30BaHMsI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmrero obpazoBanus. Ha ypoBHe cpeanero obuiero o6pazoBanusi 0co00e BHUMAHUE YIEISIETCS
(OPMUPOBAHHIO HABBIKOB PAIlMOHAIBLHBIX BBIUYMCICHUH, BKIIOYAIONIMX B ce0sl MCIOJIh30BAHUE
pa3uyHbIX (OPM 3alMCH YHUCIIA, YMEHHE JejaTh NPUKUIKY, BBIMOJHATh MPUOINKEHHBIC
BBIUMCJICHUS], OLICHUBATh YMCIIOBBIC BBIPAXKCHHUS, Pa0OTATh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbIEC 00YJArOIIUMCS MHOXKECTBA HATYPAJIbHBIX, IIEIIbIX, PAIIMOHATBHBIX U JICHCTBUTEIBHBIX
YKCeT JIOMOJIHSIIOTCS MHOKECTBOM KOMIUIGKCHBIX YHCEN. B KakIOM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE eMy crenu(uyeckre 3a7a4d U ONepalyu: AeJeHHUe Halelo,



OTIEPHPOBAHUE OCTATKAMH HAa MHOKECTBE IIEJIBIX YHCENl, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
UppaMOHABHBIX YUCEN, apu(PMETUYECKHE OTepallii, a TAKKE N3BJICUCHHE KOPHS HATYpaJbHOU
CTENIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4HCell. biaromaps mocienoBaTeIbHOMY pacliUpPEHHUIO
Kpyra HMCHOJIb3YEMbIX UHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMM MX IPUMEHEHUS I pEleHUs
pa3NUYHbBIX 337a4 (OPMHUPYETCs IPEICTABICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKu U €€ pOJIH B
IIOCTPOEHUU MOJIEJIEN peaslbHOr0 MUPA, IIUPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETU3ALIUS.

JIuaus «YpaBHEHMsI U HEPABEHCTBA» pEAIU3yeTcsl Ha MPOTSHKEHUM BCEro OOydeHMsI Ha
YpOBHE cpenHero oOumiero oOpa3oBaHMs, IIOCKOJIBKY B KaxkIoMm paszene I[Iporpammsl
MPEIYCMOTPEHO PELICHHE COOTBETCTBYIOUIMX 3a1ad. B pe3ynbraTe 00ydaromuecs OBIaJCBAIOT
pa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKHX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TAKXKe 3a/1ad,
cojepkauux napaMmerpsl. llogydyeHHblE yMEHHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIMM ¢ TOMOIIBIO TPOU3BOIHON, MPHU PEUICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a]]a4 Ha HaXO0XK/JCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHast copepkarenbHas JUHUS BKIIIOYAET B
cebs Takxke (GOpMUPOBAHHWE YMEHUH BBINOJHATH pacd€rsl Mo ¢opMmyaam, MnpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUI, a TaKKE BBIPAKEHUI,
CoJiep)KalluX CTeNeHW M Jjorapumel. braronaps wusydeHuio anredpandyeckoro Marepuasia
MIPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMHUECKOTO0 U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX pacCyXAeHHH, paboThl C CHMBOJbHBIMU
dbopmamMu, mpescTaBICHHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3(pPeKTUBHbIE HHCTPYMEHTHI Ul pPELIeHHs] TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33J1a4, HaTrJsAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HAYKH.

CopepxarenpHo-MeToanueckass JTuHUS «DyHKUMKU U TpaduKU» TECHO MEPEIsIeTaeTcs C
JIPYTUMU JTMHUSIMHA Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1aéT MOCJIEJ0BATEILHOCTD
W3ydeHuss Marepuana. V3ydueHue CTenmeHHOH, TOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUYECKHUX (DYHKIUH, UX CBOWCTB U rpaKOB, UCIIOIB30BaHUE (D YHKIIUH AJIs pelIeHus
3a/1a4 U3 IpYrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTEeMAaTUYECKUM
aHaJIM30M, TaK U C pelIeHHEeM YpaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJIbIIoe BHUMAaHUE yIesIeTCsI
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (pOopMylIaMu 3aBUCUMOCTH MEX/1y Pa3IMUYHBIMU BEIMUYNHAMU,
UCCIIEeIOBaTh MOJTY4YEeHHbIE (YHKIHMH, CTPOUTH MX rpadukd. Marepuan 3TOH coJep:KaTelbHON
JUHUY HalleJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIOIIUX BHIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMH B Pa3IudHON (opMe: aHATMTHIECKOU, rpaduueckoi u cioBecHOW. Ero m3yuenue
CIOCOOCTBYET DPAa3BUTHUIO AITOPUTMHUYECKOTO MBIIIJIEHUS,, CIOCOOHOCTH K OO0OOIICHHI0 U
KOHKpETH3alluH, UCIIOJIb30BAHUIO aHATIOTHl.

CopepxarenpHasi nuHUg «Hauana MareMaTH4ecKOro aHajan3a» IMO3BOJISET CYIIECTBEHHO
pacIIUpPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIIAIHBIX 33]1a4, IOCTYITHBIX 00y4aronuMcs, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOHUTH TpapUKU CIOXKHBIX (DYHKIUH, OMpEeAensiTh HUX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIATh IJIOMAAn GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpeHMsI mpoleccoB. JlaHHas coaepkaTenbHas IJUHUS OTKPHIBAET HOBBIE
BO3MOYHOCTH IMOCTPOEHUS MaTEMaTHUYECKUX MOJIeNIeH pealbHbIX CUTYAIlHi, TO3BOJISIET HAXOAUTh
HaWIydlllee peIIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-SKOHOMUYECKUX, 3a/Jayax.
3HAaKOMCTBO C OCHOBaMHM MaTeMaTHMUYECKOTO aHalMu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHUI pacno3HaBaTh
IIPOSIBJIICHUS] 3aKOHOB MaTEeMAaTUKU B HaykKe, TEXHUKE M HcKyccTBe. OOyuarouiuecs y3HaIOT O
BBIJIAIOIINXCS pe3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUS MaTeMaTHKH KaK HAayKH, U o0 uX
aBTOPAx.

ConeprxaTenbHO-MeToAuuecKast TMHUS « MHOXKeCTBa U JIOTMKa» BKIIIOYAET B c€0s 27IEMEHTHI
TEOPUHU MHOXKECTB M MaTEMaTHUYECKOM JIOTMKH. TeopeTHMKO-MHOKECTBEHHBIE IPEICTABICHHUS
MIPOHU3BIBAIOT BECh KYPC IIKOIBHOI MaTeMaTHKH U MTPpeIaraoT HanboJiee yHUBEPCAIbHBIN A3bIK,
OOBEeIMHSAIOMUN BCe pa3feiabl MaTeMaTUKH M e TNPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTUYECKUE AUCLUUIUIMHBI U HMX HPWIOKEHUs B eauHoe uenoe. [losromy BakHO naTh
BO3MOKHOCTh O0OyyaromeMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM



MaTeMaTUKU U UCHOJIB30BATh €r0 YIS BBIPAXKEHHS CBOMX MbICIEH. J{pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHUKU KaK HayKd CcIeAyeT NIpHU3HaThb CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUN U
CJIEJOBaHUE ONPEEIIEHHBIM IIpaBUJIaM MOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTH4YEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOyJaromuxcs,
MIO3BOJISIET UM CTPOUTH CBOM PACCY)KJCHHS Ha OCHOBE JIOTHYECKUX MpaBMil, (GOPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHHSL.

B yuebHOM Kypce «Anredpa u Hayajga MaTeMaTHYeCKOro aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOTO MOJCIHPOBAHUS, KOTOpPbIE IPHU3BAHBI CIIOCOOCTBOBATH (OPMHUPOBAHUIO
HAaBbIKOB ITOCTPOEHUS MOJIEIEH peallbHbIX CUTYallUi, UCCIEA0BAHUS ATUX MOJEIEN ¢ IOMOIIbIO
ammapara anreOpbl ¥ MaTeMaTHYecKOTO aHalW3a, WHTEPHpPETAIld IOJIy4eHHBIX PEe3yIbTaTOB.
Takue 3amaHus BIUICTEHBI B KaKIBIH M3 pa3[esioB MPOrPaMMbl, TOCKOJIBKY BECh MaTepHai
y4eOHOro Kypca IIMPOKO HCIOJIB3YEeTCsSl Ul pElIeHUs NpUKIagHbIX 3anad. [lpu pemienun
peaJIbHBIX MPAKTUYECKHUX 3a/1a4 00ydJaroluecs pa3BUBal0T HAOII0aTeIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThcs, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTE TO (OPMHUPOBAHMIO HABBIKOB DEIICHUS MPUKIANHBIX 33734
OopraHmM3yeTcsi B IIpollecC€ H3Yy4eHHUsi BceX TeM YydeOHoro Kypca «Ainrebpa u Hadana
MaTeMaTHYECKOrO aHAIHU3a.

Ha u3yuenue yueGHOTO Kypca «Anrebpa 1 Hadajla MaTeEMaTHUYECKOTO aHAIM3a» OTBOJUTCS
272 qaca: B 10 kimacce — 136 yacos (4 yaca B Henenmo), B 11 kitacce — 136 gacoB (4 gaca B HEJICIIO).

COILEP KXAHUE OBYUYEHUA

10 KJIACC
Yucia ¥ BIYUCTIEHUS

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOH, MPOICHTHI, OECKOHEUHbIE
nepuoandeckue apoou. [Ipumenenue npoOeii ¥ MPOLEHTOB JJIsl PEIISHUs MPUKIATHBIX 3a71a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOU KU3HU.

JleficTBuTenbHbIe YKcia. PalnpoHanbHBIE W HMPpAlMOHAIBHBIE YHcTa. Apu(pMETHUYECKUE
omnepalud ¢ JACUCTBUTEIBHBIMU 4YMCIaMU. MOJysib JEUCTBUTEIILHOTO YMCIIA U €r0 CBOMCTBA.
[IpubmmxkE€HHBIC BBIUMCICHUSA, TpaBWJIAa OKPYIJICHUS, WPHKUIKA | OIICHKAa pe3ysbTaTa
BBIYHCIICHUH.

Cremnenp ¢ 1ienbpiM nokazatesneMm. bunom Herotona. Mcnonbs3oBanue noaxoasiieit hopMbl
3allMCH IEUCTBUTEIIbHBIX YUCET ISl PEIICHUS TPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS IaHHbIX.

Apudmernueckuii KOpeHb HATypAIbHON CTENIEHU U €r0 CBOMCTRA.

CreneHb ¢ palMOHAIBHBIM TOKa3aTelieM W €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIBHBIM
MOKa3aTeJIeM.

Jlorapudm yucna. Coiicta orapudma. JlecsTuunble U HaTypalbHbIE TOTapU(PMBI.

CuHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE TpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUs-CIIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTRa.

OcHOBHBIE METOJIBI PELICHUS LENbIX U IPOOHO-pAlMOHANBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHOM MepeMeHHOH. /leeHne MHOrouJieHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema
be3y. MHuorounensl ¢ nenasiMu koapunrentamu. Teopema Buera.

[IpeoOpazoBanHms YUCIOBBIX BEIPAXKEHU, COIEPIKAITUX CTETICHH U KOPHH.

Uppanmonansubie ypaBHeHUsl. OCHOBHBIE METOAbl PEILICHUS UPPAIMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PEUIEHUS TOKA3ATEIbHBIX YPAaBHEHUM.

[IpeoOpazoBanue BEIpAKEHUH, COIEPIKALIUX JOTapU(DMEI.



Jlorapupmuueckue ypaBHeHHs. (OCHOBHBIE METOAbI pEIICHHUS JIOTapu(PMHUUECKUX
YPaBHEHUH.

OcHoBHbIe TpHUroHOMeTpHueckue ¢Gopmynbsl. IIpeoOpa3oBanne TPUTOHOMETPUUYECKUX
BBIpaXCHUH. Perienue TpuroHoMeTpuyYeCcKux ypaBHEHHM.

Pemrenne cucreM JIMHEHWHBIX YpaBHEHMH. MaTpuma CUCTEMBl JMHEHHBIX YPAaBHEHUMU.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUYECKUM CMBICT M CBOMCTBA, BBIUMCICHUE
€ro 3Ha4eHMs, INPUMEHEHUE OIPEACINTEN I PEUICHUS CHCTEMBbl JIMHEWHBIX YpPaBHEHHH.
Pemienne mpukiagHbIX 3a7ad ¢ MOMOIIBIO CHUCTEMBI JIMHEMHBIX ypaBHeHMil. MccnenoBanue
IMOCTPOECHHOW MOJIETH € MMOMOLIBIO MATPHUIL U ONPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pealbHOM CUTyallud C IOMOLIBIO YPABHEHUU H
HepaBeHCTB. [I[puMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX 3a1a4 U 3a1a4
13 pa3IU4HbIX 00JacTel HAyKU U pealibHOM JKU3HU.

DyHKIUHN U TPaQUKH

OyHkuus, crnocoObl 3agaHus ¢GyHKuMH. B3auMHO oOpathble ¢yHkuuu. Kommosunus
¢byukuuil. I'padux pynkunn. DnemeHTapHble peodpazoBaHus rpagukoB GyHKIUI.

Ob6nacTb onpezneneHuss U MHOXKeCTBO 3HaueHuM ¢yHkuuu. Hynu dynxnuu. [pomexyrku
3HaKoMocTosiHCTBA. YUETHbIe M Heu€THble (yHkuuu. [lepuonmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKUMU. MakcumMyMmMbl 1 MUHUMYMBI QyHKIuu. Hanbosbliee 1 HanMeHblee
3HaueHUs! QYHKIHUU Ha IPOMEXKYTKE.

Jluneiinas, KkBagpaTU4IHas U APOOHO-TUHEHHAS QYHKIIMU. DIEMEHTaApPHOE UCCIICIOBAHUE U
MMOCTPOCHUE UX TPaUKOB.

CrenenHas (QyHKIMS C HATYpaJbHBIM U II€JBIM moka3arenem. EE cmoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (yHKIUU OOpaTHOW CTENEHU C HaTypallbHbIM
[OKa3aTeseM.

[TokazarenpHas u jorapudmudeckas GyHKIMH, UX CBOKCTBA U rpaduku. Mcmoas3oBanne
rpadukoB PYHKIMH AJIs pEIIeHUs] ypaBHEHUM.

Tpuronomerpuyeckass OKPYKHOCTb, OINpEACNCHUE TPUTOHOMETPUYECKUX  (DYyHKUIUN
YHUCJIOBOT'O ApryMEHTA.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U sBJIeHUsX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havana maTteMaTH4ecKoro aHajam3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs MOCIeI0BaTeNIbHOCTEeH. MeTo MaTeMaTH4ecKon
WHIYKUUU. MOHOTOHHBIE W OTpaHUYEHHBIE IOCIIEIOBATEIBLHOCTU. VICTOpHS BO3HHKHOBEHUS
MaTeMaTHYeCKOro aHaIKM3a KaK aHalln3a OECKOHEUYHO MallbIX.

Apudmernueckas U TeomMeTpuyeckas — mporpeccu.  beckoHeyHO — yObIBaroas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH Te€OMETPUUECKON MPOTPECCUU.
JIuHelHbII W SKCHOHEHIMANbHBbIA pocT. Yucno e. Dopmyna CIOXKHBIX HPOLIEHTOB.
Hcnonp3oBanue nporpeccuu JUisi pelieHus pealibHbIX 3a/1a4 PUKIIAJHOTO XapaKTepa.

HenpepriBHbie (yHkIMM 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI TPapUKOB (PYHKIIUH.
CpoiicTBa (hyHKIMIT HEMPEPBIBHBIX Ha OTpe3ke. MeToa MHTEPBAJIOB Ui PEIICHUS HEPABEHCTB.
[IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA JUIsl pEIICHUS 3a/1a4.

IlepBas u BTOpas nmpousBojaHble GpyHKIMU. OnpeneneHune, reoMeTpuIeckuil U Gu3ndecku it
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTenbHOU K rpaduky QyHKIUU.

[TpounsBoaHbIe eMeHTapHbIX QyHKIMHA. [Ipor3BogHAS CyMMBI, TPOU3BEAEHUS, YACTHOTO U
KOMITO3UITUHU (PYHKIIUH.

MHokecTBa H JIOTHKA

MHoXxecTBO, Oonepanuu HaJ MHOXECTBAMHM U UX CBOicTBa. J(marpammel Diinepa—BenHa.
[IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOIO ammapara Uil ONUCAaHUS pPEaJbHBIX INPOLECCOB U
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUECKOT'0 00bEKTa, CIIEACTBUE, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE YPaBHEHUS.



11 KJIACC
Yucsia v BBIYUCIECHUS

Harypaneubie u uensie uucna. IlpuMeHeHwe MNPU3HAKOB JEIMMOCTH LEIBIX YHCEIl,
Hanbouspmmii o0muii nenutens (ganee — HOJl) u HanmensIiee obmiee kparnoe (nanee — HOK),
OCTaTKOB MO0 MOJTYJIt0, anroputMa EBkinia uist pereHus 3a/1a4 B HEeJIbIX YUCIaX.

Kowmrnekcupie umcna. AureOpandeckas ¥ TpUTOHOMETpHYecKas (OpPMBI  3aIllucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanuu ¢ KOMIUIEKCHBIMHU 4uciamu. M3o00pakenue
KOMILJIEKCHBIX YHCEN Ha KOOPAMHATHOM miockocTr. Popmyna Myaspa. KopHu n-oii crenenu u3
KOMILJICKCHOTO 4Ymcia. [IpuMEeHEeHHWe KOMIUIEKCHBIX YHCeN Ui pelieHus (PHU3UYEeCKHX H
r€OMETPUUECKUX 3a/1a4.

YpaBHeHusI U HEPaBEHCTBA

Cucrema U COBOKYMTHOCTh YPAaBHEHHU U HEPAaBEHCTB. PaBHOCHIILHBIE CHCTEMBI U CHCTEMBI -
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHM C TOMOINBIO TPUTOHOMETPHUECKOU
OKPYXXHOCTH. PerieHue TpuroHoMeTpu4ecKux HEpPaBeHCTB.

OcCHOBHBIE METO/IbI PEIICHHUS MTOKA3aTEIbHBIX U JIOTApUPMUISCKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH paliMOHaIbHBIX, HPPAIIMOHATbHBIX,
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX YPAaBHECHUM.

VYpaBHEHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CHCTEM W HEPABEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3aJad U
3a/1ad U3 Pa3IMYHBIX OOJacTell HAyKW W peajbHOW JKW3HHW, WHTEPHpPETAHs MOJTYyYCHHBIX
pe3yIbTaToB.

DOyHKUUM U rpaduKu

I'padux xommoszunuu dyaknuid. ['eomerpudeckue oOpa3bl ypaBHCHH W HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TPapUKH.

I'paduaeckue MeTo b peIieHUs! ypaBHEHUH 1 HepaBeHCTB. [ paduueckre MeToAbI perieHus
3a/1a4 ¢ mapameTpaMH.

Hcnonb3oBanue rpadukoB (PYHKUMUNA A8 MCCIEAOBAHUSA MPOLECCOB U 3aBHUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaimsa

[IpumeHeHne NPOU3BOAHON K UCCIIETOBAHUIO (PYHKIHUNA HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEeHbIIEro 3HaYeHUI HelpephIBHON (DYHKIIMM Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOAHONW U1 HAXOXKIACHUS HAWIYYIIEro PpEelIEHUs B NPUKIAJHBIX
3a/lavyax, s OMpEIeNieHUsT CKOPOCTH M YCKOpPEHHUs Mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpa3Hbie 37IeMEHTAPHBIX
¢byukuwmii. [IpaBuia Hax0XKASHUS TEPBOOOPA3HBIX.

Wnrerpan. ['eomerprieckuii CMbICI MHTETrpasia. Beruucienue onpee€éHHOTO UHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wWHTErpana JUid HAXOXKJACHUS IUIOMAAeH TUIOCKUX GUryp u o0bEMOB
r€OMETPUYECKHUX TeJ.

[Tpumeps! pemenuii nuddepeHanbHbIX ypaBHeHHH. MaTtematuueckoe MoAETUpPOBAHUE
peaNbHBIX MPOLIECCOB C MOMOIIBLI0 AU(PPepeHITUATBHBIX YPAaBHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJITEBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskIaHCcKOro BOCIIMTAHUS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKON TO3WIMMA OOydYaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIIECTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBbHBIMU WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NaTPpHOTHYECKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKON I'pak/IaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKONW MAaTEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHME  JYXOBHBIX  LIEHHOCTEH  pPOCCUICKOr0  Hapojaa, CcGHOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSITEIBHOCTHIO YU4EHOTO, OCO3HAHWE JUYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl ICTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXJACHUN, BOCIPUUMYHBOCTH K MATEeMAaTHUYECKUM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIIMTAHUS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B HHTEpecax 3J0POBOIr0O
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHSATUI M OTAbIXA, peryispHas (punveckas akTUBHOCTD ),
(buznyecKoe COBEPIICHCTBOBAHME MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHOMN J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TFOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTU TPYIOJIIOOUS, HHTEpEC K pa3InyHbIM chepam
npodeccuoHaAbHON NEATENIBHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJABTYpHl, TOHUMAHHE BIUSAHUS COIHMAIIBHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHME TPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOOIeM, OpUeHTAIIHSI Ha TPUMEHEHNE MaTeMaTHIEeCKUX
3HAHMI 7S pelIeHus 3a7a4 B 00J1aCT OKpY>Karolei cpe/ibl, IIIaHUPOBAHKUE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM 1711 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKHM, MTOHUMAaHUE MATEMaTHYECKOW HAyKd Kak cgepbl
YEJIOBEUECKOU AESITENIbHOCTH, ATANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBUIM3ALINN,
OBJIQJICHHUE S3bIKOM MATEMaTUKHU U MAaTEMAaTUYECKOM KYJIbTYpPOM KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBepPcaIbHbIE YueOHbIE 1eliCTBUSA

Ba3oBble 1ornyeckue geiicTBus

BBISIBJISITh U XapaKTEpU30BAThb CYIIECTBEHHbIE IPU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHM,
YCTAQHABJIMBATh CYHIECTBEHHBIH MpPH3HAK KIACCU(PHUKAIMHA, OCHOBAHHUSA JUIA OOOOLICHHS W
CpPaBHEHHUs, KpUTEPUHU IIPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M IPEOOpPa3OBbIBATh CYKICHUS: YTBEPAWUTEIbHBIE U
OTpHULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuMsl B (pakTax,
JAHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, IMpeajgaratb KpPUTEpUU JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKM, AEIYKTHBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUM (TIPSMBbIE U OT
MPOTUBHOTO), BBICTPAWBaTh apPryMEHTAlUIO, NPUBOJUTH TPUMEPHI UM  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpATh cr1oco0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEILLICHUS,
BbIOMpaTh HanOoJIee MOIXOAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3soBble nccienoBare/bCKHe JeHCTBUA:

UCIIOJIb30BATh BOIPOCH! KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIIKME NPOTHBOPEUYHE, HPOOIEMy, YCTaHABJIMBAaTh HMCKOMOE U JAHHOE,
(bopMupOBaTh TMIIOTE3Y, APT'YMEHTHPOBATh CBOIO MTO3UIMI0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSATEJIBHO — CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HUCCIEAOBAaHHE IO
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4eCKOro OOBEKTa, SIBJIECHHUS, IPOLECcca, BBISBICHUIO
3aBUCUMOCTEH MeXx /1y 00BEKTaMHU, SBICHUSMH, IPOLIECCAMU;

CaMOCTOATEJIBHO (POPMYIUPOBATh 000OIIEHHS U BBIBOJIBI 110 PE3yJbTaTaM IMPOBEAEHHOTO
HaOJII0/IeHUS, UCCIIEI0BAHMS, OLIEHUBATh JIOCTOBEPHOCTD IOJIyYEHHBIX PE3YJbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BBIIBUIATh NPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBIIATE 1€(UIUTHI HH(OPMAIMHY, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa Ha BONPOC U VIS
peleHus 3a/1a4u;

BbIOMpaTh HMHQOpPMAIMIO U3 MCTOYHMKOB  pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTU3UpOBaThb U HHTEPIPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BUAOB U (opMm
IIPEJCTABICHMUS;

CTPYKTYpUPOBATh HH(OPMAIIHIO, TPEACTABIATE €€ B pa3InYHbIX GOpMax, WILTFOCTPHUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMHGPOPMALIMM MO  CaMOCTOSTENbHO  CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbIe YHUBEpcaibHbIe yueOHbIe elicTBUS

Oo60menue:

BOCIIPUHUMATh U (DOPMYIHUPOBATh CYKJICHHS B COOTBETCTBHH C YCIOBUSMH U IEISMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHHs 3a]Ia4ul, KOMMEHTHUPOBATH MMOTY4YE€HHBIN Pe3yabTarT;



B XO/ie¢ OOCYKIEHUs 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJICHHsI C CYXJCHUSAMH APYrHMX YYACTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IU4ME U CXOJCTBO
MO3UIINIA, B KOPPEKTHOU opme (GopMyaHpOBaTh Pa3HOIIACHS, CBOU BO3PAKCHHUS;

MNPpCACTaBJIATE PE3YJIbTAThl PCHICHUA 3aJadu, SKCIICPUMCHTA, HCCICAOBAHUA, IPOCKTA,
CaMOCTOSITEJILHO BbIOMPATh (pOpMAT BBHICTYIUIEHHS C YUETOM 3aa4 MPE3EHTALUU U 0COOCHHOCTEH
ayJIUTOpUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anus:

COCTaBJIATH IUTAH, AJTOPUTM pEIICHUs 3aJadd, BBIOMpATh CIIOCOO pemeHus ¢ y4eToM
UMEIOIIUXCS PECYPCOB W COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BAapUaHTHI pEeLIEHUH ¢ y4ETOM HOBOM MH(OpMaLIHH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

BJIQJIETh HAaBBIKAMH TIO3HABATENLHON pe()IeKCHH KaK 0CO3HAHMS COBEPIIAEMBbIX ICHCTBHIA 1
MBICTIMTEIHHBIX MPOIIECCOB, MX PE3YABTATOB, BIIA/IETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yiibTara pelieHus MaTeMaTHYeCKOH 3a/1a4H;

MPEBHUJICTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TIPH PEIICHWH 3aJadd, BHOCHTH
KOPPEKTHUBBI B JICATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTAaTa IEIH H YCIOBUSAM, OOBSICHATH IPUIUHBI JIOCTHKCHHUS
WIM HEJOCTIDKCHUS PE3yJbTAaTOB JCATCIILHOCTH, HAXOJUTh OINMOKY, J1aBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOU PabOTHI MpHU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOThI, pacmpenessiTh BHABI padOT, TOTOBAPUBATHCS, OOCYKIATh
MPOIIECC M pe3yibTaT pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B I'PYNIOBBIX (hopmax paboThl (0OCYXKIeHUS, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMbD» ¥ UHBIE), BBIOIHITH CBOIO 4YaCTh paOb0OThl U KOOPAWHUPOBATH CBOU ACUCTBUS C APYTUMU
YJieHaMUd KOMaH/bl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 10 kjacce oOydarouiuiics MNOJY4YUT CIEAYIOIIME HpPEIMETHBIE
pe3yibTaThl MO OTAENbHBIM TeMaM palbouell mporpaMMbl yueOHOro Kypca «Anrebpa v Haudana
MaTEeMaTHYECKOIO aHAJIU3a»:

Yuciia 1 BBIYUCICHHUSA:

CcBOOOJIHO ONEPUPOBATH MOHATUAMM: PAlMOHAIBLHOE YHCII0, OECKOHEYHAs MEepUOINYecKast
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pAIMOHAIBHBIX M JEHCTBUTEIbHBIX
4yucell, MOLYyJb JEMCTBUTEIBLHOTO YUCIIA,

MPUMEHSATH APOOH M MPOLEHTHI IS PelIeHUs MPUKIIAAHBIX 33]a4 U3 Pa3IUUHbIX OTpacien
3HaHUH U PEATbHOM JKU3HU;

NPUMEHATh NPUONIMKEHHBIE BBIYMCICHUS, MpaBUJA OKPYIJIEHUS, NMPUKHUIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHUH;

CcBOOOJTHO ONEpUPOBaTh IOHSATHEM: CTENEHb C IIeNbIM IIOKa3aTeleM, HCIIOJIb30BaTh
MOAXOAANIYI0 (OpPMY 3alUCH ACUCTBUTENBHBIX YMCEN JJIS pEIIeHUs MPaKTHUYECKHX 3a/1ad U
MIPEACTABIICHUS JAHHBIX;

cBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYypaJIbHON CTETEHH;



cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAllMOHAILHBIM TIOKa3aTeNIeM;

cBOOOJTHO ONEpUPOBATh TMOHATUAMU: JOTapU(PM YHUCIA, ACCATUYHBIE M HATypaJbHBIC
Jorapumbl;

cBOOOJTHO OTEpUPOBATHh MOHATHAMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHSATHIMHU: APKCUHYC, ApKKOCHHYC M aPKTAHT'€HC YHCIOBOTO apTyMEHTA.

YpaBHeHHUSs U HEPABEHCTBA:

cBOOOJTHO OTIEPHPOBATH OHATHSAMHU: TOXKAECCTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIILHBIC
YpaBHEHHSI U yPABHEHUS-CIICACTBUS, pABHOCUIIbHBIC HEPABEHCTBA,

MPUMEHATh PA3IMYHBIE METOJbl PEUICHHUS PAIMOHAIBHBIX H JIPOOHO-PAMOHAIBHBIX
YpaBHEHHIA, IPUMEHSITHh METO HHTEPBAJIOB JIUIsl PEIICHHSI HEPABEHCTB;

CcBOOOJTHO OMEPUPOBATh MOHATHUSAMH: MHOTOWIEH OT OJHON NMEpEeMEHHON, MHOTOWIEH C
1eNbIMHA K03 (UITMeHTaMu, KOPHU MHOTOWICHA, IPUMEHSTH JIeJICHHE MHOTOYWIEHA Ha MHOTOYICH
¢ ocTaTkoM, Teopemy besy u reopemy Buera i pemenus 3aaayd;

cBOOOJTHO ~OMEpUpOBaTH TNOHATHUSMH: CHCTEMa JIMHEHHBIX ypaBHEHWH, MaTpuIia,
OTIPENICNIUTENb MAaTpUIBl 2 X2 M ero TEOMETPHUYECKHH CMBIC, WCIIOJIb30BaTh CBOWCTBA
ompenenuTens 2 X 2 Ui BBIYUCICHUS €T0 3HAUCHHS, MPUMEHSATh OTPEACTUTENN U PEHICHUs
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh pealibHbIE CHTYallMHd C ITOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHWH, WCCIIEOBAaTh TIIOCTPOCHHBIE MOJEIN C IOMOIIBIO MAaTpUIl W
OTIpe/ieNuTeNeH, HHTEPIPETUPOBATH MOJTYICHHBIH PE3yIbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSAMHU JJIs TpeoOpa30oBaHu s BbIpaXKEHHUIA;

BEITIOJTHATE ~ TPEOOpPa30BaHMsI  YHCIOBBIX  BBIPQKCHHH, COJEp)KAIIUX CTEIEHH C
panroHaTFHBIM TIOKa3aTeIeM;

WCIIOJb30BaTh  CBOMCTBA  Jiorapu(MOB  JUIsi  MPeoOpa3oBaHUs  JOTapU(PMHUUECKHX
BBIPAKECHUI;

CBOOOJAHO  OMEpUPOBATh  MOHATUSAMHU:  HppAlMOHANIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TpPUTOHOMETpUueckue  (Gopmynsl A npeoOpa3zoBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, TPUMEHSTh
Heo0xotuMble (POPMYIIBI 171s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJENUPOBATh pealbHbIC CUTyalldd Ha s3bIKE alreOpbl, COCTaBJISATb BbIPAXKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
WCII0JIb30BAHMEM aIrapara ajireopsl.

DOyHKUUH U TPaPUKU:

CBOOOJHO OMEPUPOBATh MOHATUAMU: (YHKIHS, CHOCOObI 3alaHusi (PYHKUWHU, B3aUMHO
oOpatHble (QYHKUUH, KOMMO3WLUS (YHKIHH, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTApHBIC
npeoOpazoBanusi rpa@uKOB QPYHKIINA;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OOJIACTH OMPENECICHUS M MHOXKECTBO 3HAYCHHI
GbyHKIMH, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CcBOOOJITHO ONEpPUPOBATH MOHATHAMM: YETHbIE W HEUYETHbIE (DYHKIMH, NEPUOTUYECKUE
GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MaKCUMyMbl U MHHUMYMBI (DYHKIIUH,
HauOoJIbllIee U HauMEHblIee 3HaYeHne (PYHKLUU Ha IPOMEKYTKE;

CBOOOJHO OTEpPUPOBATH MOHITUSIMH: CTENEHHAas (YHKIHMS C HaTypajdbHBIM M IIEIbIM
nokasaresieM, TpaduK CTENEeHHOW (YHKIMHM C HATypalbHBIM U IENBIM TOKa3aTelleM, rpaduk
KOPHS N-0i CTENeHH KakK (PyHKIIMHU 0OpaTHOM CTENEHH ¢ HaTypallbHBIM TOKa3aTelleM;

OTIEpUPOBATh TMOHATHSAMU: JHHEWHAs, KBaJpaTU4Has M ApoOHO-IMHEHHas (yHKIUH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSMU: TMOKa3aTeNbHass U jorapudmudeckas (QyHKIUU, UX
CBOCTBa ¥ IrpaUKH, UCIIOJIL30BATh UX I'Pa(UKH TSI pEIICHHS YpaBHEHUM;



CcBOOOJTHO OIEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEACICHUE
TPUTOHOMETPUYECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCTOJB30BaTh rpaduku (YHKIUH Ui UCCIENOBAHUS TPOLIECCOB M 3aBUCUMOCTEH IpH
pelIeHNH 3a/a4 U3 JIPYruX y4eOHBIX NPEAMETOB M peallbHOW JKM3HM, BBIpAXKaTh (OpMyliaMu
3aBUCHMOCTH MEXY BEIUYMHAMU;

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

cBOOOJTHO OMEpHpPOBATh MOHATHAMH: apu(MeTHUecKass W TeOMETpHUYecKas MPOTrPEecCHs,
0eckOHEeuHO yOBIBaIOIIasi TEOMETPUYECKAsi TPOTPECCHs, TMHEHHBIN U SKCIIOHEHIINAIBHBINA POCT,
(bopmyIa CI0KHBIX IPOIIEHTOB, UMETh MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU IS PELICHUS PEAIBHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJTHO ~ OMEpPHUPOBATH  MOHITUSAMHU:  IOCIEIOBATEIBHOCTh,  CIIOCOOBI  3aJaHUS
IIOCJIEI0BATEIHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MAaTEMAaTUYECKOTO aHaIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HENpepbIBHbIE (DYHKIMU, TOUKH pa3pbiBa Ipaduka
(yHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpE3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMUN [l pelIeHUs 3a/1a4;

CBOOOJHO OMNEpUpOBaTh MOHITUSIMM: TiepBasi W BTOpas MPOU3BOJHBIE (YHKIIHH,
KacaTesbHas K rpapuky QpyHKUINU;

BBIYHCIISATE POU3BOIHBIE CYMMBI, POU3BEACHMS], YaCTHOTO U KOMIIO3HUIIMU ABYX (DYHKIIUH,
3HATh MMPOU3BOJIHBIE AEMEHTAPHBIX (PYHKIINIA;

MCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pellIeHns 3aau.

MHo:xecTBa M J10THKA:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMH;

UCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIllapar I ONMCAHUS PEAJIBHBIX MPOLIECCOB U
SBJICHUH, TIPU PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEpUPOBaTH MOHATUSAMU: OIPEAEICHHUE, TEOpeMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTeMaTW4ecKoro OObEKTa, J0Ka3aTelbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEPABCHCTBA.

K xonmy oOyuenus B 11 KkJjacce oOyJarOmMiCS TMOJYYUT CICAYIOIIME IPEIMETHBIC
pe3ynbTaThl MO OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTo Kypca «AnreOpa M Havala
MaTeMaTHYEeCKOrO aHAIHU3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OMEpPUPOBATh NOHATUSAMH: HATypalbHOE U IIeJI0€ YHUCIO0, MHOXECTBa
HaTypaJbHbIX U LEJIBIX YUCEN, UCIO0JIb30BaTh NMpU3HaKu AeauMoctu nenbix yucen, HOA u HOK
HATypaJIbHBIX YHCEN JJISl PeLIeHUs 3aj1a4, MPUMEHATh anroput™ EBkinna;

CBOOOJHO OTNEPUPOBATH MOHATUEM OCTATKA IO MOJIYJIIO0, 3aMIUCHIBATh HATYpPAIbHbBIC YHCTIA B
Pa3IMYHBIX O3UIIUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO OMEPHPOBATh MOHATHSAMH: KOMILJIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
qucell, MPEJICTaBIsITh KOMIUIEKCHBIE YHCIa B aNreOpandeckoil U TPUTOHOMETpHUUECKOi (dopme,
BBITIONIHATH apu(PMeTHUYECKUE ONepaliy ¢ HUIMU U U300pakaTh Ha KOOPIWHATHON TUIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBATh  MOHATUSAMHU:  HUppAllMOHANIBHBIE,  [OKa3aTelbHBIE |
norapuMUUEecKUe HePaBEHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO0 PABHOCUIIBHBIX MTEPEXO0JI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS,

CBOOOJHO OTEpUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITH
HeoOxoIuMBbIe (POPMYITBI IJIs1 PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: CHCTEMAa U COBOKYITHOCTh YPaBHEHHUI M HEPaBEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBUS, HAXOIUTh PELICHUS CUCTEMbI U COBOKYITHOCTEM



paIMOHATIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIBHBIX H JIOTApU(DMHUUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemath panuOHAIbHBIC, WpPpAlMOHATbHBIC, II0Ka3aTelbHbIC, JIOTAPUPMUYCCKHE U
TPUTOHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA, COJIEpKAlllle MOTYJIU U TTapaMeTphl;

MPUMEHSTH IpauuecKrue METOIBI JJIsl PEIICHUS] YPAaBHEHHI U HEPABEHCTB, a TAKXKE 3a71a4 C
rnapameTpamus;

MOJICIMPOBATh pEAIbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTAaBISTh BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO 33/1a4H, UCCIIEIOBATH MMOCTPOCHHBIE MOJIECIIN
C UCIOJIb30BAaHUEM arlapara aJireopbl, MHTEPIPETUPOBATH MOTYyUYEHHBIN PEe3ybTaT.

DyHKIUHN U TPa@UKH:

CTpOUTH TpadUKH KOMIO3ULIUKU (PYHKIIMI C MOMOIIBIO AJIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUIIMH ABYX (YHKIIUA;

CTPOUTH TEOMETPUUECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOMN TIJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: TPAPUKHA TPUTOHOMETPUIECKUX (PYHKITHIA;

MPUMEHSTh (PYHKITUH JJI1 MOJCITMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana matemaTnueckoro aHajamn3sa:

WCIIOJb30BaTh TMPOM3BOJHYIO [UISI HMCCIENOBAaHMS (YHKIIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI;

Haxo0JIUTh HanOOJIbIIIEe U HANMEHBIIIEE 3HAUCHUS (PYHKITUU HEMTPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MPOW3BOIHYIO [Tl HAXO0KICHUSI HAWTYYIIIETO PEIICHUS B TPUKJIAHBIX, B TOM
YHUCJIe COIMATbHO-9KOHOMUYECKHX, 3aa9ax, /ISl OMpeeIICHUs] CKOPOCTH U YCKOPEHHUsI TpoI1iecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: TIEPBOOOPA3HAsI, ONPEACIEHHBI HHTETPaAI, HAXOIUTh
epBoOOpa3HbIe dJIEMEHTAPHBIX (YHKIMM M BBIYUCIATH HHTErpan mno ¢opmyne HproToHa-
JleiiOnuma;

HAXOJUTh IJIOMAAN MIOCKUX GUTYp U 0OBEMBI TN C TOMOIIBIO HHTETPaIa;

MMETh MPEACTABICHHE O MAaTEMaTUYECKOM MOJICIMPOBAHMM Ha IMPHUMEpPE COCTABIICHUS
muddepeHnanbHbIX YpaBHEHUH;

peuath NpUKIagHbIe 3a7aud, B TOM YHCIE COIUAbHO-DKOHOMUYECKOTO U (PU3UUYECKOTO
XapakTepa, CPeACTBAMUA MATEMAaTUYECKOTO aHaJIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3ienoB U TeEM KoimuecTBo yacos DnekrponHsie (LH(POBEIC)
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1. MHOX€ECTBO JEUCTBUTEIBHBIX YHACEN. 18 1 https://resh.edu.ru
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ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN

2. ®ynkunn u rpaduku. CreneHHast 12 1 https://resh.edu.ru
(GYHKIHSI C LIENBIM MOKa3aTeIeM

3. Apudmernueckuii KOpeHb N-0i 12 1 https://resh.edu.ru
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S. Jlorapudpmuueckas GyHKIUS. 18 1 https://resh.edu.ru
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6. TpuroHoMeTpUYECKHE BBIPAKCHUS U 22 1 https://resh.edu.ru
ypaBHEHUSI
7. [TocnenoBaTenbHOCTH U POTPECCUH 9 1 https://resh.edu.ru
8. HenpepsiBubie pynkuuu. [Ipoussognas | 20 1 https://resh.edu.ru
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Jorapu(pMUIECKUX ypaBHEHHUH
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CHCTEMAaTHU3alus 3HAHHUIT
OBIIEE KOJIMYECTBO YACOB I1O | 136 10
[TPOIT'PAMME




