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HOACHUTEJIBHAS 3AIINCKA

VYuebublii Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIW3a» SIBISETCS OJHUM M3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OOIIero 0o0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIEUYNBACT HHCTPYMEHTAIIbHYIO 0a3y JJIsl U3yYSHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOpoHbl, GOpMHUPYET JIOTHYECKOE M a0CTPAKTHOE MBIIIIJICHHE 00yJatOIIXCs
Ha YypPOBHE, HEOOXOAMMOM IJiIi OCBOCHUS WH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaromuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHpYyeT CBOM
JOCTHXKEHHS B MaTeMaTudeckoi opme.

VY4eOHbIil Kypc anreOpsl M HayaJl MaTeMaTHYECKOTO aHallM3a 3aKJaJbIBa€T OCHOBY IS
YCIICHMIHOT'O OBJIAACHHA 3aKOHAMUN (1)I/ISI/IKI/I, XNUMHU, 6I/IOJ'IOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHI[GHIII/Iﬁ
Pa3sBUTHUA SKOHOMUKH U 06HI€CTB€HHOI>1 JKU3HH, IMO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBLIX
IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BaTh WX JJS JalIbHEHIIEro
O6pa3OBaHI/I$[ nB HOBCCI[HGBHOﬁ )kn3Hu. B 1O ke BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JIOTUYECCKHN
CTPOTrMMHU KOHCTPYKIUAMU am"e6pLI N MaTEMAaTHYCCKOTO aHalin3a pa3BUBACT YMCHUC HAXOIUTb
3aKOHOMCPHOCTH, 000CHOBLIBATH HUCTUHHOCTD, JOKAa3bIBATh YTBCPKACHUA C IOMOIIBIO NMHAYKIITHUHN
U paccyXJaaTh NeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AlMI0, a0CTparupoBaHue u
aHaJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xome m3yueHust y4eOHOTO Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHAIU3a»
00ydJaromrecss MOJy4aloT HOBBIA OIBIT PEIICHHS TMPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIllMH TOJYYIEHHBIX
peIIeHH, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMHU U MX aBTOPAMHU.

VY4eOHbIii Kypc 00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONUN (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pCHHUsS, TaKk MW d4epe3 cnenuduky yd4eOHOW  JNEATENBHOCTH, TpeOyromen
MPOJOJDKUTEIPHON — KOHIGHTPAlMM ~ BHHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIN pe3yJbTar.

B ocHoBe Merommku oOyueHHs] anreOpe M HadallaM MaTeMaTH4eCKOTO aHAIM3a JICKUT
JESTEITbHOCTHBIN MIPUHIIUT 00yJCHHUSI.

B crpykrype ydeOHOTO Kypca «AnreOpa u Havyajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIHHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DYyHKIMH WU
rpadukuy, «YpaBHEHUSI U HEPaBEHCTBa», «Havana maremMaTudeckoro aHanuza», «MHOXECTBA U
Joruka». Bce OCHOBHBIE COJIepKaTeIbHO-METOINICCKUE IMHIH U3yIat0TCsl Ha IPOTSDKEHUH JBYX
JeT 00y4eHHUsl Ha YPOBHE CpeHEro oOIIero o0pa3oBaHusi, €CTECTBEHHO JIOTOJHSS APYT Apyra U
MOCTENICHHO HACHIIAsACh HOBBIMH TEMaMH W paszieiamu. [laHHBIH y4eOHBIH Kypc SBIISETCS
MHTETPATUBHBIM, MOCKOJBbKY OOBEIMHSET B cebe cojep)KaHHe HECKOJIbKUX MaTeMaTHYeCKUX
JMCUUIUIAH, TAKHX KaK aireOpa, TPUTOHOMETPHsI, MATeMATUUECKUI aHAaJIM3, TEOPHsS] MHOXKECTB,
MaTeMaruyeckas Jioruka u apyrue. Ilo Mepe Toro kak oOydaroliuecs OBIIaJeBalOT BCE Ooee
IIMPOKMM  MaTeMaTHU4YecKMM  amlmapatoM, Yy HHMX IocJeloBaTelbHO  (opMupyercs u
COBEpILEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYI0 MOJIENb pPeaIbHOW CUTYyalluH, IPUMEHSATh
3HaHUS, TOJy4yeHHble MpPHU M3Y4YeHUM Y4eOHOro Kypca, I PELIeHUs CaMOCTOSITENIbHO
cOopMyIIMPOBaHHONW MaTEeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeToAMUecKast TUHUSA «HHUcna 1 BBIYUCIICHUSD 3aBepiIaeT (OPMUPOBAHUE
HaBBIKOB HMCIIOJIb30BaHMS JIEHCTBUTEIBHBIX YUCEN, KOTOpOE ObUIO HA4aTO Ha YPOBHE OCHOBHOTO



obmiero oobpaszoBanus. Ha ypoBHe cpemqHero obmiero oopazoBanusi 0co00¢ BHUMAHUE YIEISICTCS
(OpMUPOBAHHIO HABBIKOB PAI[MOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIMX B ce0sl MCHOJIH30BAHUE
pa3nuuHbIX GOpM 3amUCH 4YHCIia, YMEHHUE JelaTh MPHUKUIKY, BBIIOJHITH NPUOIKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YMCIIOBBIC BBIPAXKEHHUsS, Pa0OTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKoMbIe 00YJArOIINMCS MHOYKECTBA HATYPAJIbHBIX, IIEIBIX, PAIIMOHATIBHBIX U ACHCTBUTEIBHBIX
YHCeNT JOTMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXIoM H3 3THX MHOYXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CreUM(UYECKUE 33/1a4d U OTEepaliy: JICICHUE HaIelo,
OTIEPHPOBAHUE OCTATKAMH HAa MHOMKECTBE IIENIBIX YHCEI, 0COOBIE CBOWCTBA PAlMOHAIBHBIX U
MppaMOHAIILHBIX YUCET, apU(PMETUIECKHE OTIEpPAINH, a TAK)KE U3BJICUCHIE KOPHS HATYpaJbHOU
CTETIEHM HAa MHOXKECTBE KOMIUIEKCHBIX umcell. brmaromapsi mocienoBaTelbHOMY pacIIUpeHUI0
Kpyra UCIOJb3yeMbIX YHCET W 3HAKOMCTBY C BO3MOXXHOCTSMHU WX NMPHUMEHEHHS IS PEIICHHS
pa3NMYHBIX 337249 (OPMHUPYETCSI IPEICTABICHUE O €IMHCTBE MAaTEMAaTUKN KaK HAyKH U €€ POJIH B
MIOCTPOEHUU MOJIETIEN peaslbHOT0 MUPA, IUPOKO UCIOJIB3YIOTCS 000011IeHNEe U KOHKpETH3alusl.

Jluaus «YpaBHEHUS W HEPAaBEHCTBA» pEATM3YeTCs Ha MPOTSHKEHWH BCEro OOydeHHs Ha
YpOBHE cpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaxaoM pasnene lIporpamMmer
MIPEIyCMOTPEHO PEIICHWE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 0O0yJaromuecs: OBIaIeBalOT
Pa3IMYHBIMU  METOJIaMU  PEHICHUS PANMOHAIBHBIX, HWPPAIMOHATLHBIX, TOKA3aTEeIIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUECKHX YPaBHEHWH, HEPABEHCTB W CHCTEM, a TaKXKe 3a/1ad,
comepkamux mapamerpsl. [loydeHHbIE YMEHUSI IUPOKO HCHOJB3YIOTCS MPH HCCICIOBaHUU
(GYHKIUH ¢ TTOMOIIBIO TPOU3BOIHOM, MTPH PEIICHUN MTPUKIIAIHBIX 3a7a4 U 33724 Ha HaX0XKICHUE
HanOOJIBIINX W HAUMEHBINUX 3HaueHW (GyHKIWU. [laHHas comepkaTeNbHas JIMHHAS BKITIOYAeT B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHMM, a TaKKe BBIPAKEHUH,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusydyeHuro anreOpanyeckoro marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyuaroniuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACcCYXJAEHUH, paOOThl ¢ CUMBOJILHBIMU
dbopMamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
JPYTUMU JIMHUSIMUA Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMbICTIE 3aJ1a€T MOCJIEI0BATEILHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOWCTB U IrPaUKOB, UCTIOTIB30BaHUE HYHKIIMIA 7S pelIeHus
3a/1a4 U3 IPYrux yuyeOHbIX MPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK ¢ MaTeMaTHYECKUM
aHAJIM30M, TaK U C PElICHHEeM YpaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJbIIoe BHUMAaHUE Y IENSIeTCS
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (popMyliaMu 3aBUCUMOCTH MEX1Y Pa3IMUHbIMHU BeJTMUYUHAMU,
UCCIIEeIOBaTh MOJY4YEeHHbIE (YHKIHMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepkaTeabHOU
JUHUY HalleJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIOIINX BHIPAKATh 3aBUCUMOCTH MEXIY
BETMYMHAMHU B Pa3NUYHON (popme: aHaTUTHUECKOH, rpadudeckoil u cnoBecHOi. Ero u3ydyenue
CMOCOOCTBYET PA3BUTUIO AJTOPUTMHUYECKOIO MBIIUICHUS, CHOCOOHOCTH K 0O0O0OLICHHIO H
KOHKPETHU3alliH, UCTIOIb30BAHHUIO aHATIOTHil.

CopepxarenpHas nuHus «Havyama mareMaTndeckoro aHaian3ay MO3BOJIAET CYIIECTBEHHO
pacIIUpUTh KPYT Kak MaTeMaTHUYECKUX, TaK U MIPUKIATHBIX 33]1a4, TOCTYIMHBIX 00yJaromuMcs, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TPadUKU CIOXKHBIX (PYHKIUN, ONPEENiaTh HX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIAT MIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOPEHHs TpolleccoB. JlaHHas cojaepykaTenbHash ITUHHUS OTKPHIBAET HOBBIC



BO3MOYHOCTH IMOCTPOCHHS MAaTEMaTHYECKUX MOJICTICH peatbHBIX CUTYAIlNH, MO3BOJISIET HAXOAUTh
HaWTydIllee PEIICHWE B NPUKIAJAHBIX, B TOM YHUCJIE COLMATBHO-IKOHOMHUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOpMaTbHO-JIOTHYECKOTO M KPEATUBHOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHUH pacliO3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydarommuecs: y3HAIT O
BBIJAFOIIUXCSI Pe3y/IbTaTax, MOJYYCHHBIX B XOJC Pa3BUTHS MATEMAaTUKH KaK HAyKW, W 00 WX
aBTOpax.

CogepxarenpHO-MeTOAMYECKass JHHUS «MHOXKECTBA W JIOTHKA» BKIOYaeT B ceOs
JJIEMEHTHI TEOPUM MHOXKECTB M MATEMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTABJICHHSI MTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMaTHKH W TpeylaraloT Hauboliee
VHUBEPCATBHBIA S3bIK, OOBEAWHSIONINA BCE pa3feiibl MAaTEMATHKU W €€ TPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMAaTHICCKUE JUCIIUTUTHHBI ¥ KX TIPHJIOKEHUS B euHOe 1enoe. [loaTomy
BOKHO JIaThb BO3MOXXHOCTh OOyYaromeMycss IMMOHUMAaTh TEOPETHUKO-MHOXKECTBECHHBIN SI3BIK
COBPEMEHHOUW MaTEeMAaTHUKH U UCTIOJIL30BATh €0 JUISI BRIPAXKEHUS CBOMX MBICIICH. [[pyruM BaKHBIM
MPU3HAKOM MaTeMaTHKH KaK HayKH CIeyeT TPU3HATh CBOWUCTBEHHYIO €H CTpOTrocTh
000CHOBaHHH U CJIEIOBAHNE ONPEICTEHHBIM MPaBHIIaM IIOCTPOCHUS JI0Ka3aTeIhCTB. 3HAKOMCTBO
C JJIEMEHTAaMH MaTeMaTHUYECKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIIICHHS
00yJaromuxcs, MO3BOJISIET UM CTPOHWTH CBOM PACCY)KIEHHS Ha OCHOBE JIOTHYECKUX IPaBUII,
(hopMHpYyET HABBIKK KPUTHIECKOTO MBIILICHUS.

B yueOHOM Kypce «AnreOpa 1 Hauaia MaTeMaTHYeCKOTO aHaTN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOT0 MOJCITUPOBAHUS, KOTOpPBhIE IPHU3BAHBI CIOCOOCTBOBATh (DOPMHPOBAHHIO
HABBIKOB TIOCTPOCHUST MOJIENICH peallbHBIX CUTYAIIMH, HCCICIOBAHUS STUX MOJEJCH C MOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHaln3a, WHTEPIpPETAIMU IOJy4CHHBIX PEe3YIbTaToB.
Takwe 3amaHus BIUICTEHBI B KAXABIH M3 pa3leioB MPOTPaMMBI, MMOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HWCHOJB3YeTCs ISl PEIIeHUs TMPUKIAIHBIX 3a1ad. [lpu perreHun
peabHBIX MPAKTHYECKUX 331a4 00yJaIoNInecs: pa3BUBaOT HAOII0IaTeIbHOCTh, yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH
npobnemy. JlesaTenbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIATHBIX 327134
OpraHusyercsi B TIpOIleCCe H3YYEHHUs BCEX TeM Yy4eOHOro Kypca «Ajiredpa u Hadvaia
MaTEeMaTUYECKOTO aHaIH3ay.

Ha u3ydenue yueOHOTo Kypca «Anredpa v Havajaa MaTeMaTHYeCKOrO aHaJIi3a» OTBOJAUTCS
272 qaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11 kitacce — 136 gacoB (4 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Yuciia v BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U peajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANIbHBIE uucia. Apudmernyeckue
ONEpalMM C JEUCTBUTEIBHBIMU YHCIaMU. MOIyib JIEHCTBUTEIBHOIO YMCIIA M €ro CBOMCTBA.
[IpuOmkE€HHbIE BBIUMCICHMS, TpaBUIa OKPYIJIEHMs, TPUKHUIKA U OILIEHKa pe3yibTara
BBIYMCIICHUM.

Crenens ¢ nensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTUUECKUX 3a4a4 U IPeCTaBICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMEeHTa.

YpaBHeHUsS] M HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHHS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEIbIX U APOOHO-pAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouieHsl OT OJJHOU NepeMeHHOH. JleleHne MHOTOUYIEHa Ha MHOTOWIEH ¢ OCTaTKoM. TeopeMa
be3y. MHorounens ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIIUX CTEIIEHU U KOPHH.

HppanmonansHeie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHHS HPPALMOHAIBHBIX YPABHEHHM.

Iloxa3zarenpHble ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS [TI0KA3aTEIbHBIX YPABHEHHH.

[IpeoOpa3oBaHue BeIpaKeHU, COAEPIKALIMX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METOAbI pELIEHHUs JIOrapu(PMUUYECKUX
YpaBHEHUU.

OcHoBHBIE TpUroHOMeTpuueckue Qopmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpAKEHUH. Pellienne TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemenune cucreM nMHEHHBIX ypaBHEHMH. MaTpuua CHUCTEMBl JIMHEMHBIX YPaBHEHHU.
Omnpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €rO
3HAYEHUs, IPUMEHEHHUE ONPENEIUTENS IS PEIICHUSI CUCTEMBl JIMHEHHBIX YpaBHEHHUN. Pemenue
IIPUKJIAIHBIX 3a7a4 ¢ MOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUM. lccienoBanne nocTpoeHHON
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

IlocTpoeHre MaTeMaTHYECKUX MOJEJEH PEaJbHOM CHUTyallud C TOMOINBIO YPaBHEHUH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEILICHUIO MaTEMaTHYECKUX 3a7a4 U 3a1a4
U3 Pa3InYHbIX 00JIaCTe! HAYKU M pealbHON JKHU3HU.

DyHKUUH U TPaPUKU

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo oOpathble ¢(yHkuuu. Kommozuims
¢bynkuuit. I'paduk pyHkuuu. SneMeHTapHbIe Tpeodpa3zoBaHus rpauKoB (PyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIH. Hanbosbpliee 1 HauMeHblee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiictBa 1 rpaduK KOpHA N-OH CTEemeHW Kak (PYHKIMKM OOpaTHOM CTENEHH C HaTypaJIbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIeEN0BATEILHOCTEH. MeTo ] MaTeEMaTHYECKOMI
MHAYKIUA. MOHOTOHHBIE M OTpaHHWYEHHBbIE IOCIEI0BATENbHOCTH. VCTOpHS BO3HMKHOBEHHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpeprsiBabie hyHKIIMN U BX cBO#CcTBA. ToukM pa3pbiBa. ACUMIITOTHI TpauKOB (YHKITHIA.
CpoiicTBa (hyHKIIMI HEMPEPBIBHBIX HA OTpe3Ke. MeToI MHTEPBAJIOB VISl PEIICHHS HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 7151 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbIe arieMeHTapHbIX GyHKIMA. [Ipon3BoaHAas CyMMBI, TPOM3BEIECHNUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEealbHbIX IPOLECCOB U
SIBIICHUU, TIPY PELICHUH 33/1a4 U3 APYrUX yueOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KIIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbnubie u 1menvie uucna. [IpuMeHeHue TNPHU3HAKOB JAETMMOCTH IENBIX YHUCEl,
HaumOompIMii 00muii genutens (nanee — HOJl) u Haumensinee obmee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 11 penienus 3a/1a4 B MebIX YHCiIax.

KommnekcHpie uucma. AnreOpawdeckass W TpUTOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHIecKre onepanuu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO uuncna. [IprMeHeHHe KOMIUIEKCHBIX YHCeN JUIS peHIeHUs (PU3HYECKHX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IMOMOIIBIO TPUTOHOMETPHUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUSI CUCTEM U COBOKYITHOCTEHN palluOHAIIbHBIX, UPPAllMOHATIbHbIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3alad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTalus NOJyYEHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue o06pa3bl ypaBHEHUI M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmueckue meTo bl pelieHUs ypaBHEHUHN U HEPaBEHCTB. | 'paduueckre METO bl peLIeHHs
3a/1a4 ¢ mapamMeTpaMH.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAaHUIO (DYHKIIMM HA MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JJsi OMpeJeNieHUus] CKOPOCTH M YCKOpPEHHUsS mpolecca, 3aJaHHOro (GopMynoll uiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomeTpruuecknii cMbICiI UHTErpasia. Beruucinenue onpenenéHHoro uHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpana Uid HaxXOXICHHUS IUIOMAACH TIIOCKUX (QUryp U 0o0bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaloImerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO HJIE€HA POCCHUHCKOro OOIecTBa, MPEACTABICHHE O MaTeMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBHUU C UX PYHKIIMSIMU U HA3HAYCHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHUX
MAaTE€MaTUKOB U POCCHUMCKONW MAaTEeMaTUYECKOW IIKOJbI, WCIOJb30BAHHE 3THUX JOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAyKM M JESATENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAyYIIETo;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXJACHUN, BOCIPUUMYHBOCTH K MaTE€MaTHUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro ooOpasa JKHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznuecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIOOUS, HMHTEPEC K Pa3Iu4HbIM cdepam
podeccHOHANBHON NEATENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIE€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

chOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM, OpUEHTAIIHS Ha TPUMEHEHHNE MaTeMaTHIEeCKIX
3HAHMI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Kalolel cpe/ibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPEIbl;



8) HeHHOCTH HAYYHOr0 MO3HAHMUS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAaKTUKH, TOHUMAaHUE MATEMaTUYECKOW HAyKH Kak CQepbl
YeIIOBEYCCKOM JIEATEIBHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIS PA3BUTHSI M BUITH3AINH,
OBJIAJICHUE S3BIKOM MAaTEMATUKH U MAaTEeMAaTHIECKOU KYIbTYPOH KaK CPEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO M UCCIICIOBATEIIbCKYIO IEATEIbHOCTh MHAUBHUIYATHHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBEpPCAJbHbIE Y4eOHbIE e CTBUS

Ba3oBble 1ornyeckue gelicTBus:

BBIABJIATE W XaAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MeXAy TOHATUAMH, (QOPMYIUPOBATH ONpEAENeHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEoOpa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 061111/1e, YCJIOBHEIC;

BBIABJIATE MAaTECMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I${X n YTBCPKIACHUAX, npeainaratb KPpUTECpUH JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIFHO I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIpSIMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAlMIO, TNPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATH CIIOCO0 perieHns yuyeOHol 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHMUS,
BBIOMpATh HanboJIee MOAXOAAIMINN ¢ YYETOM CaMOCTOSTEIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINIO, MHEHUE;

MPOBOJIUTh  CaMOCTOSITEIBHO  CIJIAHUPOBAHHBIA ~ SKCIIEPUMEHT, HCCIEIOBAHUE  IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pE3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEI0OBAaHUs, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro pa3BUTHHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelieHus 3a1auu;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATH HMHOOPMAIMIO pPA3TMYHBIX BHIOB ©  (opM
MPEACTABICHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TEKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B XoJie OOCYXKIEeHMs 3aJjaBaTh BOIMPOCHI IO CYLIECTBY OOCYXJaeMOH TeMbl, IMPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe (GopMyIIHpOBaTh pa3HOTIIACHUs, CBOU BO3PAKEHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBHICTYIUIEHHS C YUETOM 3aa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOpHUH.

PeryasiTuBHbIEe YyHUBeEpCcabHbIe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIIbHON pedUIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3ydbTaTOB, BIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTh IPU PEILICHUH 3324, BHOCHUTh
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIH U YCIOBUAM, OOBACHATh IPUYMHBI JOCTHXKEHUS
WIA HEJIOCTWKEHMsI pe3yibTaToOB JEATEIbHOCTH, HAXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacmnpenensTbh BHIbI paboT, IOroBapuBaThbcs, 0OCYXKIATh
MpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» ¥ UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JIEUCTBUS C PYyTUMH
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEUCTBHSL.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 ku1acce oOyyaromuiicsi MOMY4YUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl IO OTAEIBHBIM TeMaM paboueill mporpaMMbl y4eOHOro Kypca «Anrebpa ¥ Haudana
MAaTEeMaTHUYECKOTO aHAJIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAsT
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX M JCHCTBUTEIHHBIX
YHUCel, MOYJb JEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yabTaTa BEIYUCICHUM;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEeHb C IIeJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEMNEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YHCJIOBOTO
aprymMeHTa;

OTIEpUPOBATh MOHITHUSIMU: aPKCUHYC, APKKOCHUHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,;

IPUMEHATh PaA3IMYHbIE METOJbl PEIIECHUS PpalMOHAIBHBIX U JAPOOHO-PalMOHANIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW IEPEeMEHHON, MHOIOWIEH C
LEJIBIMU KO3()(PUIIMEeHTaMU, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEHHe MHOTOWIEHA Ha MHOTOWICH
¢ ocTaTkoM, TeopeMy besy u Teopemy Buera miis pemenus 3anad;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
omnpenenuTeNns 2 X 2 i BBIYMCICHUS €r0 3HAY€HUs, IPUMEHATH ONPEIECIUTEIN A PEIICHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUIA C KOPHSIMU AJIs [TpeoOpa30BaHMsl BRIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl YHUCIOBBIX  BBIPDAKEHHMM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB It mpeoOpa3oBaHus — JOrapuPMUUIECKUX
BBIPAKEHUMH;

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATHUAMHU:  HUPPALMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue (Gopmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OMEpPHPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, TPUMEHSTH
HE00X0AMMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUI,

MOJICIUPOBATh pPEATbHBIC CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3a/laud, HCCIIEJOBATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHbple (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus TPaPUKOB (HYHKIIHIA;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OTIEPUPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIHMH, TEPUOHUECKHUE
(GyHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl M MHUHHUMYMBI (DYHKIHH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTeTeH! KaK (QYHKIIMU 0OpaTHON CTENCHU C HATypaJbHBIM MIOKA3aTeIeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKINH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTEPHPOBATh MOHATHSAMHE: IMOKa3aTelbHass W Jorapudmudeckas QYHKIUH, UX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QyHKIMH A7 UCCIENOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH HpHU
peLIeHNH 3ajad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUYECKasi IPOTPECcCHsl, TMHEHHBIH U SKCIIOHEHLUAIBHBIA POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GyHKIMH, aCHMIITOTHI rpaduka (yHKINY;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBbI, IPOU3BEICHNUS, YACTHOTO U KOMITO3UIIMHU JIBYX (DYHKIIMH,
3HATh MPOU3BO/IHbIE ATIEMEHTAPHBIX (DYHKIIMA;

UCIOJb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellieH s 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;



HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JUlsi ONMCAHUS PEeaJIbHBIX IIPOLIECCOB U
SIBIICHUH, TIPY PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaT€MaTU4YEeCKOro OOBEKTa, JI0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOy4aromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OIEPHUPOBATH MOHATUSMHU: HATYpAIbHOE U IEJI0€ YHCIO, MHOXECTBa
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3aa4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTATKa IO MOJIYJIIO, 3alIUChIBATh HATYpaAJIbHbIE YUCIIA B
Pa3IMYHbIX O3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil ¢opme,
BBITIOJIHATH apu(PMeTHyecKue onepanuy ¢ HUMU 1 1300paxaTh Ha KOOPIAUHATHOMN MJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbIO0 PABHOCUIIBHBIX MIEPEXO0JI0B;

OCYILIECTBIISITH 0TOOp KOPHEN MPU pEelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJIHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSATh
Heo0XxoAuMble (OPMYIIbI I PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHble, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COAEPIKAIIME MOAYJIN U TapAMETPBbI;

IIPUMEHSATH rpauuecKrue METO Il A7l pellieHUs] ypaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4 C
napaMeTpamy;

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEN0BATh IOCTPOEHHBIE MOJEIIN
C MCIIOJIb30BaHMEM almapara ajreOpbl, HHTEPIPETUPOBATh MOJTYYEHHBIA PE3yIbTaT.

DOyHKUUM U TPauUKU:

CTPOUTH Ipa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HMCCIEIOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOMTh reoMeTpHuUecKre 00pa3bl ypaBHEHUH U HEPaBEHCTB HAa KOOPJMHATHON IIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIIHII;

MPUMEHATH PYHKIMU [T MOJCITMPOBAHMS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIn3a:

UCIOJb30BaTh MPOU3BOJHYIO [UId HMCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0/UTh HauOOJIbIlIee U HAaUMEHbIlIee 3HaUeHUs (PYHKIIMU HENPEPbIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJIEC COIUATBHO-DKOHOMUYECKHX, 3aJadax, JJs ONpEeACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATHL WHTETpan mo ¢opmyne HproToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

peuaTth NPUKIAIHBIE 3a/1a9¥, B TOM YHCIE COIMAbHO-DKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NporpamMmbl Bcero Konrpoanusre | IMpakruteckue o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsbl
MHOXeCTBO ACHCTBUTEIBHBIX YHCEIL. HOC Mos IIkomna
1 Muorourensl. PaninoHaabHbIe ypaBHCHHS U o4 1 https;//myschool.edu.ru
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
5 Oynkiuu v rpaduku. CreneHHas QyHKITUS C 12 1 [HOC Mos lkona
IIEJTBIM [TOKa3aTeaeM https;//myschool.edu.ru
3 ApubdmMeTnuecknii KOpeHb N-0if CTETIEHH. 15 1 HOC Mos Ikona
HppanuonaisHbie ypaBHEHUS https;//myschool.edu.ru
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1 HOC Mos Hlkona
YpaBHCHHS https;//myschool.edu.ru
5 Jlorapudmudeckas GyHKITUSA. 18 1 [HOC Mos lIkona
JlorapudmMuuecKue ypaBHCHHS https;//myschool.edu.ru
5 TpUrOHOMETPUYECKUE BBIPAKEHUS U 99 1 HOC Mos lkona
ypaBHEHHUSI https;//myschool.edu.ru
HOC Mos Illxona
7 [TociaenoBaTeIbHOCTH U IPOTPECCUH 10 1
https;//myschool.edu.ru
8 HenpepsiBuble pyHkiuu. [IponsBoanas 20 1 Ihltf;(sj ll;/rﬁ"?;sg;ggljf du.ru
9 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIUs 5 5 HOC Mos IlIxomna

3HAHUH

https;//myschool.edu.ru
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