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IHHOACHUTEJBbHAA 3AIINCKA

VYueOHblil Kypc «AnreOpa M Havajga MaTeMaTHUECKOTO aHAJIHM3a» SBIISETCS OJHUM U3
HauOoJiee 3HAaYMMBIX B IPOTrpaMMe CpelHEero oouiero o0pa3oBaHUs, MOCKOJbKY, C OJHOU
CTOPOHBI, OH 00€CHEeUMBACT MHCTPYMEHTAIbHYIO 0a3y Ui WM3Yy4eHHUS BCEX €CTECTBEHHO-
HAY4HBIX KypCOB, a C JIpYrOd CTOPOHBI, (JOPMHUPYET JIOTHYECKOE U a0CTPaKTHOE MBIIIICHUE
o0yJaromuxcst Ha ypoBHE, HEOOXOAMMOM JJIsi OCBOCHHUSI MH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CJOBECHOCTHM M Jpyrux JMCUMIUIMH. B pamkax paHHoro y4yeOHOro kypca
oOyyaromuecsi OBJAJIEBAIOT YHUBEPCAJBHBIM S3bIKOM COBPEMEHHOM HayKd, KOTOpas
(bopMynHUpyeT CBOM IOCTHXKEHUS B MaTeMaTHUeCKol (opme.

Y4eOHbIi Kypc anreOpbl M Hadyal MaTeMaTHYECKOTO aHaJIN3a 3aKJIaJAbIBAeT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUSI 3aKOHAaMM (U3UKH, XUMHUHM, OHOJOIMM, IMOHMMAHHUS OCHOBHBIX
TEH/ICHIMA Pa3BUTHUS YKOHOMUKH M OOILIECTBEHHOW >KHU3HH, MO3BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIOJIb30BaTh MX IS
JanbHEHIero oOpa3oBaHuWs W B IIOBCEJHEBHOM JKM3HU. B TO e Bpems OBJIaJcHHUE
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMHU KOHCTPYKIIUAMU alreOpsl U MaTeMaTHYECKOTO aHaINU3a
pa3BUBaeT yMEHHE HAXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, IOKa3bIBAThH
YTBEP)KJICHHSI C TOMOILBIO MHIYKIIMU U PACCYKJaTh JeyKTUBHO, UCIIOJIb30BaTh 00001IeHNE U
KOHKPETHU3aIMI0, a0CTparupoBaHWE M aHAJIOTHIO, (DOPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBILIICHHE.

B xone u3ydenust yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHUYECKOI'O aHAIU3a»
oOyyarolyecs: MOJTy4aloT HOBBIM OIBIT PELIeHHs MPUKIAAHBIX 3ajjad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MaTeMaTHUECKUX MOJIENIEH peabHBIX CUTYAIMid, HHTEPIPETAIIUHN MOTyYSHHBIX
pEeLIeHN, 3HAaKOMSTCS C IPUMepaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

VY4eOHbIl Kypc oOajaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM IMOTEHIMATIOM, KOTOPBIN
peann3yercsi Kak 4epe3 y4eOHbIl MaTepuain, CIoCOOCTBYIOIIMKA (OPMUPOBAHHUIO HAYYHOIO
MHUpPOBO33PEHHUS, TaKk U 4epe3 cHenupuKy y4deOHOW JeATeNbHOCTH, Tpedyromen
NPOJIOJDKUTEIFHON  KOHIIEHTPAIlMM BHUMAHHS, CaMOCTOSTEIILHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYUYEHHBINA pPe3ysbTaT.

B ocHoBe meronuku oOyueHHs anredpe W HavyajgaM MaTeMAaTHYeCKOTO aHalN3a JICKHT
NeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B crpykrype yuebHOro kypca «Anredpa M Hayala MaTeMaTHYECKOrO aHAJINW3a»
BBIJICJIEHBI CIIEAYIOIIME COJEp)KAaTeIbHO-METOJUUECKUEe JTUHUU: «YHCna M BBIYUCICHUSNY,
«DyHKIMU U Tpadukm», «YpaBHEHUS U HEpaBEHCTBay, «Hadaa MareMaTHUECKOTO aHAITN3ay,
«MHOecTBa U JIOTHKay. Bce 0cHOBHBIE coslepKaTeTbHO-METOANYECKHIE JTMHUU U3Y4al0TCsl Ha
MPOTSKEHUH JBYX JIET O0y4eHHUs Ha YpOBHE CpPEIHEro OOILIero oO0pa3oBaHUs, €CTECTBEHHO
JIOTIONHSASL IpYT Jpyra U MOCTENEeHHO HACBIIIasChb HOBBIMM T€MaMM U pasfenamu. JlaHHbIHI
y4eOHBI Kypce SIBISIETCS WHTETPAaTHUBHBIM, ITOCKOJBKY OOBEIMHSIET B cebe coaepkaHue
HECKOJIbKUX  MaTeMaTHYeCKUX JUCIMIUIMH, TaKMX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHAIIN3, TEOPHSI MHOYKECTB, MaTeMaTHIeCcKas JJoruka u apyrue. [1o mepe Toro
Kak oOyuaromuecs oBlaJeBaloT BcE Oojiee MIMPOKUMM MaTeMaTHYeCKHM anmapaToM, Y HHX
MOCJIEIOBATENbHO (POPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MO/IEJb peajbHOM CUTYalluU, IPUMEHSTh 3HAHUS, OJTY4YEeHHBIE IPU U3YUEHUHU y4eOHOTro Kypca,
JUI PELIEHUs CaMOCTOSITENbHO C(OPMYJIMPOBAHHONM MaTeMaTH4YeCKOM 3ajadd, a 3aTeM
MHTEPIPETHPOBATH CBOW OTBET.

CopepxatenpHo-MeTOAMYECKass JuHUSA  «Yucia W BBIYMCICHMS»  3aBEpUIAET
(dopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE ObUIO HAYaTO Ha
YpOBHE OCHOBHOT0 00111eT0 00pa3oBanus. Ha ypoBHe cpemHero obiiero oopasoBanus ocodboe
BHUMaHHUE yzessieTcs (OPMUPOBAHUIO HABBIKOB PALIMOHATIBHBIX BRIYMCICHHUN, BKIIIOYAIOIINX B
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ce0sl UCTI0IB30BAHNE PA3TMYHBIX (POPM 3alMCH YHUCIIA, YMEHUE JIe1aTh IPUKHUIIKY, BBITOIHATh
npuOJIMKEHHBIE  BBIYMCIICHUS, OLIEHUBAaTb  YHCIOBBIE  BBIPAXEHMs, paboTarh C
MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMble OOyYarolIMMCSi MHOKECTBA HATypalbHBIX,
LEJIBIX, PALIMOHAIBHBIX U AEHCTBUTEIBHBIX YUCEIl JOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX
qrcen. B Kax1oM U3 3TUX MHOXKECTB pacCMaTpPUBAIOTCSl CBOMCTBEHHBIE eMy crienu(puiecKue
3aJlauyl U OIepalluy: JeJIeHHE Hallesl0, ONIepUPOBaHUE OCTATKaMU Ha MHOXECTBE LIEJIbIX YHCEII,
0co0bIe CBOWCTBA pAIlMOHAIBHBIX U UPPALMOHAIBHBIX YUCEll, apu(METHIECKHUE ONepaIiy, a
TaKXKe M3BJICUCHHE KOPHA HATypajJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCENl.
bnaronaps mocienoBaTelIbHOMY PacIIMPEHUIO Kpyra MCIOJIb3YEMBIX YUCEN U 3HAKOMCTBY C
BO3MOXHOCTSIMM MX IPUMEHEHHMs M peleHUs pas3iduuHbIX 3a7ad  (opMuUpyercs
IPEJICTaBICHUE O €IMHCTBE MAaTEMaTHUKU KaK HayKu U €€ pojid B IOCTPOCHMM MOAEJei
peasbHOro MHpa, LIMPOKO UCIIOJIBb3YKOTCS 00001IEHNE U KOHKPETU3 AL

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCs HA MPOTSKEHUU BCEro O0y4yeHus Ha
YpOBHE cpenHero o0iero oOpa3oBaHus, IOCKOJIBKY B KaxaoMm paszene IIporpammsl
IPEIYCMOTPEHO PELIEHUE COOTBETCTBYIOIUX 3a/1a4. B pe3ynbraTe o0ydaromuecs oBiIaieBaroT
pPasIMYHBIMM METO/aMHU  pELIEHHUs] PALUOHAIbHBIX, HPPAlMOHAIBHBIX, I10KA3aTENIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKIX YPaBHEHUI, HEPAaBEHCTB U CUCTEM, a TAKKE 3a/1a4,
cojepxalux napamerpsl. IloxydeHHble yMEHUS IIUPOKO UCHOJIB3YIOTCS IPU UCCIEI0BaHUU
(GYHKIMI € MOMOLIbI0 IPOU3BOJHOW, IpU PELICHUM MPUKIAAHBIX 3aJad M 3a7ad Ha
HAXOXXJCHHE HanOOJbIIMX M HAaUMEHbIIMX 3HaueHW ¢yHkuuu. [laHHas copaeprkaTelibHas
JMHUS BKJIIOYAeT B ceOs Takke GOPMHUPOBAHNE YMEHUHN BBIOIHATH PAcYETHI 1O (opMysiam,
npeoOpa3oBaHus pallMOHAIbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaKkK€ BBIPAKEHUH, COJEpXKaIllMX CTEeNeHW U Jorapu@msl. bmaronmaps wu3ydeHuro
anreOpanyeckoro marepuaiga MPOUCXOIUT JalibHeHIee pa3BUTHE AJITOPUTMUYECKOTO H
a0CTpakTHOTO  MBILIUIEHHUS  oOydarommxcs, (OPMUPYIOTCS  HAaBBIKM  JI€TYKTHBHBIX
paccyxaeHul, paboTbl ¢ CHUMBOJBHBIMH (hOpMaMH, HPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTENl B BHUJE paBEHCTB M HepaBeHCTB. AunreOpa mnpeanaraer 3¢ (eKTHUBHbIE
MHCTPYMEHTBI JJI PEIIEHUS NPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7]ad, HarJIsIHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTenbHo-MeToanYecKast TMHUSA «DyHKIMU U rpauKu» TECHO MEPerIeTaeTcs ¢
IpYTMMHU  JIMHUSIMH ~ y4e0HOro Kypca, TIOCKOJIbKY B KaKOM-TO CMbICIE  3adaéT
MIOCJIEAOBATENbHOCT M3Y4YEHMsI MaTepuana. [3yueHue CTENEeHHOHM, IOKa3aTelbHOM,
gorapuMUUecKol W  TPUTOHOMETPUYECKUX (YHKIMM, HMX CBOICTB U TIpaduKoOB,
UCIOJIb30BaHUE (YHKUUN Ui pelieHHs 3a1ad U3 APYrHuX Y4eOHBIX NMPEeIMETOB U peabHOMN
’KU3HU TECHO CBSA3aHO KAaK C MaTeMaTHYECKHUM aHAJINW30M, TaK U C pPEIIeHHEM YPaBHEHHH U
HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHHE yienseTcss (OpMUPOBAHUIO YMEHHs BBIPAXKaTh
dbopMynaMu 3aBHCHUMOCTH MEXIYy pa3IUYHBIMU BEIMUYMHAMH, HCCIEAO0BATH IOJIyYE€HHBIE
¢yHKUIMH, CTPOUTh UX Tpaduku. MaTepuan 3TOH cojepKaTedbHOM JUHUM HaleJeH Ha
pa3BUTHE YMEHHUI U HAaBBIKOB, MTO3BOJISIFOIINX BBIPAXKaTh 3aBUCMOCTH MEXAY BETMYMHAMU B
pa3In4YHON Gopme: aHATUTHUECKOH, Tpaduueckoil u ciioBecHOM. Ero u3yuenue cnocodcTByer
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K OOOOLICHHIO M KOHKPETHU3AlHUH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopnepxatenpHast muHuUs «Havyana MaTeMaTH4ecKoOro aHajln3a» MO3BOJISIET CYILIECTBEHHO
pacUIMpUTh KPYT Kak MaTEMAaTUYECKUX, TaK MU PUKIIAJHBIX 33/1a4, JOCTYITHBIX 00y4Yaromumcs,
TaK KaK y HUX IHOSBISETCA BO3MOXXHOCTb CTPOUTh I'paMKU CIOXKHBIX (QYHKLUH, ONPENENTh
UX HauOOJBIIME M HAaUMEHbIINE 3HAYCHHUS, BBIYMCIATH IUIOMAAM (GUryp U OOBEMBI Tel,
HaXOJUTh CKOPOCTH M YCKOpEeHHs IpoleccoB. [laHHas conepxarenbHasl JTUHHUS OTKPHIBAET
HOBBIE BO3MOKHOCTH ITIOCTPOCHUSI MAaTEMaTUUECKUX MOJENIEH PeaIbHbIX CUTYaLUd, IO3BOJISET
HaXOJUTh HAWJIy4lllee pelIeHHE B MPHUKJIAIAHBIX, B TOM YHCIE COLUAIBbHO-3KOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTH4YeCKOro aHallM3a CHOCOOCTBYET pa3BHUTHUIO
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abcTpakTHOT0, GOPMATIBHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacrio3HaBaTh IPOSBICHMS 3aKOHOB MaTeMaTHMKM B HayKe, TEXHMKE M MCKYCCTBE.
OOyuatonyiecss y3HAIOT O BBIJAIOMIMXCS pe3yJibTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTHUSA
MaTeMaTHKH KaK HayKH, U 00 UX aBTOPaX.

CopnepxaTenbHO-MeTOANYEeCKast JTUHUSA «MHOXECTBa W JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTHMYeCKOW JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE
NPEJICTaBICHNUS MPOHMU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKW M MpeaiaraioT Hambosee
YHUBEPCAJIbHBIN SI3bIK, OOBEAMHAIONIMNA BCE pa3fesibl MaTEMAaTUKU U €€ NPUIIOKEHUH, OHU
CBSI3BIBAIOT PAa3HbIE MaTEMAaTUYECKHE IUCIHUIUIMHBI U WX MPWIOKEHUS B EIUHOE IIEIOoe.
[TosTOMy Ba)XXHO J1aTh BO3MOKHOCTh O0YYaroLEMyCsl IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN
S3BIK COBPEMEHHON MaTEMAaTUKH M UCTIOIB30BATh €0 JUIsl BRIPAXKEHUS CBOMX MbICIel. Jpyrium
B)XHBIM IIPU3HAKOM MAaTEMAaTUKU KaK HayKH CJIeJyeT IPU3HATh CBOWCTBEHHYIO €I CTpOrocTh
00OCHOBaHMH W CIIEZOBAaHUE ONPEACIEHHBIM TpPaBWIaM IIOCTPOCHHS JIOKA3aTeJbCTB.
3HAaKOMCTBO C 3JI€MEHTaMH MaTEeMaTU4YE€CKOH JIOTUKA CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBIIUICHHS 00YyJaIOIIMXCs, TO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS HA OCHOBE JIOTMYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOT'O MBIIIJICHHUS.

B yuebHoMm kypce «Anrebpa u Haudajga MaTEMAaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT
OCHOBBl ~ MaT€MaTHYECKOTO0  MOJEIHUPOBAaHUS, KOTOpblE NPU3BAHBI  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOSHHS MOJEJEH pealbHBIX CHTYallud, MCCIEJOBAHUS ITHX
MoJiesiell ¢ MOMOILBIO ammapara anareOpsl U MaTeMAaTHYEeCKOro aHallu3a, MHTEepHpeTanuu
MOJTyYCHHBIX pPEe3yJabTaTOB. Takue 3aJaHus BIUIETEHBI B KKABIH W3 Pa3/IeloOB IPOTPAMMBI,
IIOCKOJIBKY BECh MaTepHaj yueOHOro Kypca IUPOKO UCTIONb3YeTCs A peIeH s TPUKIIAIHBIX
3amad. [lpm pemieHUM peanbHBIX MPAKTHYECKHX 3a1ad  OoOydJaromuecs pa3BHUBAIOT
HaOJI01aTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BAThH
aHaJIOTHIO, 0000IIaTh W KOHKPETU3UPOBaTh Mpobiemy. JlesTenbHOCTh 1Mo (OPMHPOBAHUIO
HaBBIKOB PELICHUS MPUKIAIHBIX 3a/1a4 OPraHU3yeTCsl B IpoIiecce U3yUeHHsI BCEX TeM y4eOHOTro
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOT0 aHATTU3ay.

Ha wusyuenue yuyeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTUYECKOrO aHaJIM3a»
orBoauTcs 272 yaca: B 10 xnacce — 136 yacos (4 yaca B Hezento), B 11 kinacce — 136 yacos (4
yaca B HEJIeJII0).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYMCICHUSA

Panmonaneubie yricna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOLIEHThI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenne apoOeil M MPOLEHTOB AJIs PEIICHUs TPUKIIAJIHBIX 33124
W3 pa3JIUYHbIX OTpaciel 3HAHUU U peaIbHOM JKU3HU.

JleiicTBuTenpHbIC Yncia. PanonanpHble U HppaMOHANBHEIE Yrciia. ApudmeTnueckue
ONEpPALMH C IEHCTBUTEIIbHBIMU YUCIAMU. MOyJIb JEHCTBUTEIBHOIO YUCIA U €r0 CBOMCTBA.
[TpuOm>kE€HHBIE BBIUMCIICHUS, IpaBUIa OKPYIJEHHUS, IPUKHAKA M OLIEHKa pe3yJbTaTa
BBIYMCIICHUM.

Crenenb ¢ uensiM mokasareneM. bunom HeroTona. Mcmonp3oBaHue mNOAXOASIIEH
(dbopMBbI 3aNTUCH ACMCTBUTENBHBIX YUCEN AJISl PEIICHUs MPAKTUYECKHUX 3a/1a4 ¥ TPECTaBICHUS
JTAaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CremneHp ¢ pallMOHAJIBHBIM MOKAa3aTeleM U €€ CBONCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpaTbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U
apKTaHT€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcHOBHBIE METOJbl pEHIeHMs] LEeNbIX U ApOOHO-pAallMOHAIBHBIX YpaBHEHUU U
HEpaBEHCTB. MHOroui1eHsl OT OJHOHN NepeMeHHOW. JleneHrne MHOro4wieHa Ha MHOTOWIEH C
ocratkoM. Teopema be3y. MHorounens! ¢ nensiMu koddpunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUHN, COAECPIKAILMX CTENIEHU U KOPHHU.

UppanuonaneHele ypaBHeHHUA. OCHOBHBIE METOJbl PEIIEHUS HPPALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHUI.

[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHUs. OCHOBHBIE METOJIbI PEHICHUS JIOTAPUPMUIECKUX
YpaBHEHUM.

OcHoBHble Tpuronomerpuyeckue ¢opmyisl. [IpeoOpasoBaHue TPUTOHOMETPUUECKUX
BbIpaXEHU. Pelienne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenne cucrem JHMHEMHBIX ypaBHEHUMH. Marpuia CHCTEMBl JTUHEHHBIX YpaBHEHUHU.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUM CMBICT U CBOMCTBA, BBIUMCIEHHE €T0
3HAYCHUs, NPUMEHEHHE OMNpPENEeNUTENs] s PELIEHUS CHCTEMbl JIMHEHHBIX ypaBHEHHIl.
Pemenne npukinanHbIX 3ajad ¢ MOMOILBIO CHCTEMBI JIMHEWHBIX ypaBHeHuH. MccnenoBanue
MMOCTPOEHHON MOJIETU C TOMOIIBI0O MAaTPUIL U ONTPEAECTUTENEH.

ITocTpoeHne MaTeMaTHUYECKUX MOJAEIEN PEAJIbHON CUTYallMH C IIOMOILBIO YPAaBHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH M HEPaBEHCTB K PEIICHHUI0 MaTeMaTUYECKUX 3ajaad U
3a[a4 U3 Pa3UYHbIX 00JIacTel HAyKU M peabHON JKHU3HU.

DOyHKIUM 4 rpadpuku

Oynk1us, crnocoObl 3aaanus (yHkuud. BzaumHo oOpatnbie dyHkimn. Kommosuius
byakuuid. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITUH.

Ob6nacTb onpeaeneHus U MHOKECTBO 3HaueHu# pyHkimu. Hynu Gynkiun. [IpomexxyTku
3HaKoInocTossHCTBA. UETHbIe U HeuéTHble PyHKuMU. [lepuonnueckue ynkuuu. [IpomexxyTku



MOHOTOHHOCTH (pyHKITMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIMH. Hanbosnpiiee 1 HauMeHbIee
3Ha4YeHUs PYHKLIUU HAa IPOMEKYTKE.

Jluneiinasi, KBafpaTHUHast U JpoOHO-THHENHHas QYHKIIMH. DIEMEHTapHOE UCCIIeI0OBaHNE
U IOCTPOEHUE UX IPa(hUKOB.

Crenennast (GyHKIUS C HATYpaJbHBIM H LETBIM MOKa3zareneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaguk KOpHS N-0i CTENEeHU Kak (PyHKIMHU OOpPATHOW CTENEHU C HATypalbHbIM
IIOKa3aTEJIEM.

[TokazarenbHas u JorapudmMuyeckas (QyHKLUMM, HMX CBOiicTBa U  rpaduKH.
Hcnonb3oBanue rpadukoB GyHKINN A7 pEIICHUs] YpaBHEHHM.

Tpuronomerpudeckas OKpPYXHOCTb, OIpPEIEICHHE TPUTOHOMETPUUECKUX (QYHKLIUH
YH1CIIOBOI'O apIyMEHTA.

OyHKIMOHANbHBIE 3aBHCHMOCTH B peajbHBIX Ipoleccax U sBieHusX. ['padpuku
pEATBbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

ITociiemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs MOCJIEJOBATEIHLHOCTEH. Meton
MaTeMaTHYECKON MHAYKIMU. MOHOTOHHBIE U OTPaHUYEHHBIE TOCIEN0BaTENIBHOCTH. McTopus
BO3HHUKHOBEHHUS MaTEMaTHUYECKOI0 aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

Apudmernueckass M reomMeTpuueckas Iporpeccud. beckoHeyHo —yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO yObIBAIOIIEH Fr€OMETPUUECKOM POTrPECCUH.
JIunelHbII M AKCHOHEHUMANbHBIM pocT. UYucino e. Dopmyna CIOKHBIX IPOLCHTOB.
Hcnonp30BaHne IPOrpecCHy JUIsl pELIEHUs] pealIbHbIX 3aJa4 IPUKIaHOTO XapaKTepa.

HenpepbiBable ¢(yHKIMM UM UX cBoiicTBa. Touku pa3pbiBa. ACHUMNOTOTHI I'padUKOB
¢ynkuii. ColicTBa (GyHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJIOB Ul pellieHus
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (YHKLUH /IS peIeH s 3a/1ay.

IlepBass u BrTopas mnpousBoAHble QyHKUMH. OmnpeneneHue, TreOMETPUUYECKUN H
(bu3nvecKkuil CMbICT MPOU3BOJHON. YpaBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.

[TpousBoaHble 3neMeHTapHBIX (yHKUMA. [IpousBojnHas cymmbl, HPOU3BEACHHUS,
YaCTHOT'O U KOMITO3UIMU (QYHKIUH.

MHo:xecTBa U JIOTHKA

MHokecTBO, onepaly HaJy MHO)KECTBAMHU U MX CBOWCTBa. J{narpammel Diiiepa—Benna.
[IprMeHeHrnEe TeOpeTUKO-MHOXKECTBEHHOIO arapara JiUlsl OMMCaHUs PealIbHbIX MPOLIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa, CJE/ICTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

HatypanbHble u 1menble 4ucia. [IpruMeHeHue MPU3HAKOB JISTUMOCTH IICNIBIX YHCEl,
HaubOonbImi 00mui nenurens (ganee — HOJI) n naumensinee obmiee kpatHoe (nanee — HOK),
OCTaTKOB I10 MOAYJIIO, alropuT™Ma EBKIIMIa IS penieH st 3a/1a4 B IEJbIX YHCIIaX.

KommiekcHple umcna. AnreOpawueckas W TpUTOHOMeTpHueckas (opmbl 3amucu
KOMIUIEKCHOTO Yrcia. ApudMeTHIeCKUe orepaluy ¢ KOMIDICKCHBIMA YnciiaMu. M3o0pakenue
KOMIUIEKCHBIX YHCENl Ha KOOpAWHATHOU miockocTu. @opmyna Myaspa. Kopuu n-oif crenenu
M3 KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMITIEKCHBIX YHCEN IS pPelIeHHs] (GU3HMYECKUX M
TEOMETPHYECKUX 3a]1ad.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YpPaBHEHHI M HEpPaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIe/ICTBUS. PaBHOCHIIBHBIC HEPAaBEHCTBA.



OT00p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHUH C MOMOILIBIO TPUTOHOMETPUYECKON
OKPYXKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOABI  pPEUIEHMS] CUCTEM U  COBOKYIIHOCTEH  palMOHaJbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHbIX U JJOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX 3aJa4 U
3aa4 M3 Pa3IMYHBIX 00JacTeld HAYKM M PEaJbHOW JKW3HU, MHTEPIPETAs MOTY4EHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomnozunuu GyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTOABl pEIICHHS YpPaBHEHWH W HEPaBEHCTB. | 'paduueckue MeTO.bI
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonp3oBanue rpagukoB GYHKIWN IS WCCIICIOBAHKS MPOILIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PELLICHUHU 3ajay U3 IPYTUX YUEOHbIX IPEAMETOB U PEAIbHOM KU3HHU.

Hayana maTreMaTH4ecKoro aHajam3a

[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTh U
aKCTpeMyMbl. HaxoxieHre HanOobIIero 1 HAaMMEeHbBIIET0 3HAUCHUH HENPEPbIBHON (YyHKIIUN
Ha OTPE3KE.

IIpuMeHeHne NpPOW3BOAHON Ul HAXOXKACHWS HAWIydllero peleHUs B MPUKIAIHBIX
3ajadax, JUIs ONpeNeNeHus] CKOPOCTH M YCKOpPEHHs Mpoliecca, 3aJaHHOTO (opMynol WU
rpaduKoM.

[TepBooOpazHasi, 0CHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hble 371eMEHTapHbIX
¢yukuuil. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

WMurerpan. I'eoMeTpUYeCKHH CMBICI HHTErpaja. BblyuciieHHe OINpenesEHHOro
uHTerpana no popmyne Horotona-JleiiOnuna.

[IpuMeHeHHne MHTErpaja Uil HAaXOXJIEHUS IUIOMAAed IMIOCKUX (Uryp U 00bEMOB
F€OMETPUYECKUX TEJ.

ITpumepsl pelieHun TG depeHIaTbHbIX YpaBHEHUM. Maremarnueckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBIO AU PEepeHIINATbHBIX YPABHEHHH.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHNA YHEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YI'JIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXAAHCKOW TMO3MLIMU OOy4aromlerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCHUICKOTO OOIIECTBA, IPEICTABICHHE O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPa’kJaHCKOro OOIIecTBa
(BBIOOPBI, OIIPOCHI U JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUICKON IPa’kJaHCKON UICHTUYHOCTH, YBAKEHUS K MPOILIIOMY
M HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOIICHHE K JOCTHIKEHHUSIM
POCCHUHCKMX MaT€MaTUKOB W POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, MCIOJIB30BAHUE ITHUX
JOCTYIKEHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoma, CcHOPMUPOBAHHOCTH
HPABCTBEHHOTO  CO3HAHUS, OJTUYECKOTO TIOBEJCHHS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U JIEITEIIbHOCTHIO YUEHOT0, OCO3HAHHE JIMYHOTO BKJIa/Ia B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKJIIOYas JICTETUKY MaTEMaTUYECKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a/lay, pELIEHUH, pacCyk AE€HUH, BOCIPUUMYHUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3IudyHbIX BUJOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHsI TPUMEHATh MaTeMaTUYeCKUEe 3HAHHUSA B HWHTEpecax
37I0pOBOTO M 0e30macHOro o0pasza >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryisapHas (huznueckas
aKTHUBHOCTH), (PHM3NYECKOE COBEPILICHCTBOBAHHUE MPU 3aHATHUSAX CIOPTUBHO-03/I0POBUTEIBHON
JIeATETbHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYy, OCO3HAHHE IIEHHOCTH TPYJAOIIO0US, UHTEPEC K PA3IMIHBIM cepam
poeCCHOHAIBHON JeATENHPHOCTH, CBI3aHHBIM C MAaTEMATHUKOM U €€ MPUIIOKCHUSIMU, YMECHHE
CoBepIIaTh OCO3HAHHBIA BHIOOP Oynymield mpodeccun U peaTn30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa3oBaHUIO H
caMo00Opa3oBaHUI0 HAa TMPOTSHKEHWH BCEH JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
PEIICHUHN PAKTUISCKUX 3a]]a4 MAaTEeMAaTHIE€CKOW HAPaBICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTINTAHUSA:

c(hOpMHUPOBAHHOCTh JKOJIOTHYECKON KYIbTYphl, NMOHUMAHWUE BIMSHHUS COIHATHHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE TMPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
r00aTBbHOTO  XapakTepa JOKOJOTHMYECKHX TpoOieM, OpHUEHTalus Ha TPUMEHEHUE
MaTeMaTHYECKUX 3HAHUH [T pEIIeHUs 3aa4 B 00JIaCTH OKPYXKAIOIIeH cpeibl, IIIaHUPOBAaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKaIOIel CpeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHNE MAaTEMaTUIECKOW HAyKH KaK Cepbl
YeJI0BEYECKON AESITETbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHUS LIUBUIIN3ALIUH,
OBJIQJICHHE SI3BIKOM MAaTeMaTHUKU M MaTeMaTUYECKON KyIbTYypOH Kak CpPEJICTBOM IMO3HAHMS
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MHpa, TOTOBHOCTb OCYHICCTBJATH MPOCKTHYHO W HCCICAOBATCIILCKYO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHWH MEXKIy NOHATUSIMH, (OPMYIUPOBATH OMPEACICHUS TOHSATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccu(UKAIMKM, OCHOBAHHS Ui OO0OOHICHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIHUPOBATh U MPeoOpPa3OBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS B (paKTax,
JNAHHBIX, HAONIOACHUSAX W YTBEPXKACHUSAX, TMpeAyiaraTb KPUTEPUH JUISI  BBISABJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACHYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUM (TIPsIMBbIC
U OT MPOTHBHOTO), BBHICTPAWBATh apTyMEHTAIMIO, MTPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh Ccrocob pemieHus y4yeOHOW 3amauyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BBIOMpaTh HamOoJiee MOAXOMAIIMNA € YYETOM CaMOCTOATENIBHO BBIJIECICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue AeCTBUS:

UCIIOJIb30BaTh  BOMNPOCHI KAk  MCCIEJOBATEIbCKMI ~ MHCTPYMEHT  IO3HAHWS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIWE MPOTUBOpEUHe, MpodJieMy, YCTaHaBIMBATh
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHHUPOBAHHBIA HKCIIEPUMEHT, HWCCIEAOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBIEHUS, MPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNbHO  (OpPMyIUpOBaTh OOOOIIEHHsT ¥  BBIBOJABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOMIOJCHUS, WCCIEOBaHUs, OIEHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEITOTOKEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISBIISITH A€PUIMTH HHGOPMAITUH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMIPOC U IS
pEIIeHUS 3aa9H;

BbIOUpaTh WHGOPMAIMI0O W3 MCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPHPETUPOBATH HWHGOPMAIUIO PA3IUYHBIX BHUAOB U (HOpPM
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HWHGPOPMAIMIO, TMPEACTABIATH €€ B  pa3Iu4HbIX  (popmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBATh HAAEKHOCTh HMHPOpPMAIMU IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiliCTBUSA
Oo01menue:



BOCIIPUHUMATL U (I)OpMy.]IPIpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBUAMHU W LCTIIMHU
00IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TCKCTAaX, MdaBaTb IIOACHCHHA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘ICHHbeI
pe3yJbTar;

B XOZIe 00CY>/IeHHsI 33/1aBaTh BOIPOCHI II0 CYLIECTBY 00CY,1aeMOil TEMBI, IPOOIEMBL,
perraeMoi 3a1a4M, BEICKA3bIBaTh WEH, HALlCJICHHBIE HA IOUCK PELICHUs, COTIOCTaBIISATh CBOU
CYXKIEHUS C CY>KJICHUSIMU JAPYTUX YYaCTHUKOB JIMaJIora, OOHapyKUBaTh Pa3IMuUe U CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEACTaBJIATh PC3YJIbTAThl PCIICHUA 3ada4U, SKCIICPUMCHTA, UCCIICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMarT BBICTYIUIEHHS € Y4YETOM 3ajad NPE3CHTAMH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATH IJIaH, QITOPUTM PEIICHUs 3aJaud, BBIOMpATh CHOCOO peleHUs ¢ Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMH II03HABATEIHHOH pe(IeKCHH Kak OCO3HAHMS COBEPLIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMU CAaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

NPEABUAECTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IPU PELIEHUU 3a]a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBSACHATH TNPUUYMHBI
JOCTHIKEHHUSI WM HEJOCTHIKEHHS pPe3ylbTaTOB NEATEIBHOCTH, HAXOIUTh OIIUOKY, TaBaTh
OIIEHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATb U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMaHHONW M UHIUBUAYaIbHON pabOThI IpU
pelieHny y4eOHBIX 3a7ady, MPUHUMATh Ielb COBMECTHOW [EeATENbHOCTH, IIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM pabOThI, pacipenesaTh BUIbI pabOT, JOTOBapUBaTLCS, 00CYXIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBAaTh B IPyNNOBLIX popMax paboThl (00CykaeHUs,, 0OMEH MHEHM, «MO3rOBbIE
HITYPMBI» U UHBIE), BBIIOJHATH CBOIO YacTh PaOOTHl M KOOPAWHUPOBATH CBOM JIEHCTBUS C
JpPYTMMH YJIeHaMH KOMaH/[Ibl, OLIEHHWBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUN MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 kjacce oOyyarommiics MOJYYUT CIEIYIOLIUE MpeAMETHbIE
pe3yJbTaThl 110 OTJEIBHBIM TeMaM paboueil mporpaMMel yaeOHOTo Kypcea «Anredpa v Hayana
MaTEMaTUYECKOr0 aHAIIU3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO ~ ONEpPUPOBATH  TMOHATUAMHU:  PALMOHAIBHOE  YHCIO, OECKOHEeuHas
nepuoaudeckas IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PALMOHAIBHBIX U
JIEHCTBUTEIIBHBIX YUCET, MOAYJIb JEHCTBUTEIILHOIO YUCIIA;

OPUMEHATh ApOOM M TMPOLEHTHI Ul PELICHUs MNPUKIAJHBIX 3a7ad W3 Pa3IUdHBIX
OTpaciel 3HaHUW U pearbHOU KU3HU;

HIPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, IPABUIA OKPYIJVIEHUS, IPUKUIKY M OLIEHKY
pe3ynbTaTa BEIYUCICHUN;
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CBOOOJTHO ONEpUPOBATh MOHSATHEM: CTEIEHb C LEIBIM II0OKa3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (pOopMy 3amUCH IEHCTBUTENBHBIX YMCEN ISl PELIeHUs MPAKTUYECKUX 3ajad U
NPEeCTaBICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: JOTapuU(pM uuCia, AECATUYHBIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBATh MOHITUAMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUSAMHU:  TOXKJIECTBO, YPAaBHEHUE, HEPAaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS U YpaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh Pa3JInYHble METOJAbl PEIIEHUs palMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
YpaBHEHHIA, IPUMEHSATh METO/I MHTEPBAJIOB JIJIsl PEIICHHSI HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: MHOTOYJIEH OT OJHON NMEePeMEHHOM, MHOTOUIEH C
HEeNbIMA  KO(PPHUIMEHTaMH, KOPHU MHOTOWICHA, NPUMEHSTHh JeJIeHHE MHOTOYICHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHWH, MaTpHIIa,
OIpeNieIUTeNIb MaTpULl 2 X 2 M ero reoMeTpUYeCKMi CMBICI, HCIOJIb30BaTh CBOICTBa
ornpenenuTens 2 X 2 1ysl BRIYACICHUS €r0 3HAYSHUS, IPUMEHSTH ONPEIEITUTENHN ISl PEIICHUS
CUCTEMBI JIUHEHHBIX YpaBHEHHMH, MOJIEIMPOBATh PEaJbHbIC CUTYallUHd C IOMOIIbIO CHCTEMBI
JWHEWHBIX ypaBHEHWH, WCCIENOBATh ITOCTPOSHHBIE MOJENNM C IOMOINBI0 MATPHUIl H
olpesienuTeNnell, MHTEPIPETUPOBATh MOJyYEHHbIH pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM ISl MpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh PEe0Opa3oBaHUSl YMCIOBBIX BBIPAXKEHUH, COAEpXKALIMX CTENEeHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJIb30BaTh CBOMCTBAa JIOrapu(MoB sl IpeoOpa3oBaHUs JIOTapU(PMUUECKHX
BBIPAKECHMI;

CBOOOJTHO ~ ONEpUpOBaTh  IMOHATUSAMHU:  HUpPpALMOHAJBbHBIE, [OKa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHHSI, HAXOIUTh UX PEHICHHUS C TOMOIIBIO0 PaBHOCHIIBHBIX TIEPEX0JI0B
WJIN OCYILECTBIISAS MPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TpUTOHOMETpuYeckne (opmynsl st mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OTEPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YPaBHEHHUE, IPHUMEHSTh
HE00Xo1uMble (POPMYIIBI JUTS pEIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIIUPOBATh pPEANbHBIE CHUTYyallMd Ha S3bIKE alreOpbhl, COCTABIISATH BBIPAKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA I10 YCIOBHUIO 3aJlaud, MCCIIEJOBATh MOCTPOCHHbIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U IPaQUKH:

CBOOOJHO ONEPUPOBATh MOHATUAMU: (QPYHKIHS, CTIOCOOBI 3afaHusl (YHKIUH, B3AUMHO
oOpaTHble (YHKLUHU, KOMIO3ULUSA (QYHKIUH, rpaduK (YHKIUH, BBIIOIHATH dJIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO ONEpUpPOBATh MOHATUAMHU: O0JACTh ONpPENENIeHUs U MHOXKECTBO 3HAYCHUU
(GyHKUIUU, HYIU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO ONEPHPOBATH MOHATHAMM: YETHBIE W HEUYETHbIE (DYHKIMH, EPUOTUYECKUE
(GyHKLINH, MPOMEXYTKM MOHOTOHHOCTH (YHKIIMH, MakCUMyMbl U MHUHUMYMBI (YHKIIHH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaUeHNe (PYHKIIUU Ha TIPOMEKYTKE;
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CBOOOJTHO ONEpPUPOBATh MOHATUAMU: CTETEHHAas (YHKIUS C HATYPaIbHBIM M LIEIBIM
HokasaresueM, rpaguK CTENEeHHON (YHKIUHU ¢ HaTypalbHBIM U LIEJIBIM ITOKa3aTesaeM, rpapuk
KOpHsI N-0ii CTETIEeHH KaK (YHKIIUU OOpAaTHOH CTENEHU C HaTypallbHBIM IIOKa3aTeIeM;

ONEpUpOBATh MOHATHAMMU: JIMHEHHas, KBaJpaTHuHasi U ApOOHO-IMHEHHas (yHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: IIOKa3aTeIbHAs U Jorapupmuueckas GyHKIUU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPapUKH ISl PEIICHHs YPAaBHEHHUIA;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: TPUTOHOMETPUUECKAsT OKPYXKHOCTb, ONpe/ieeHne
TPUTOHOMETPHUUYECKUX (PYHKIUI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GyHKUMH AJIS MCCIEJOBAHUS MPOLIECCOB U 3aBUCUMOCTEH NpHU
peLIeHNH 3a7a4y U3 JPYruxX y4yeOHBIX MPEIMETOB U pealbHOU JKU3HHU, BBIpaXKaTh (HopMyIamMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Hayana maTemMaTHyecKkoro aHajamsa:

cBOOOJIHO OIEPUPOBATh MOHATUAMU: apU(PMeTHUecKas U reoMeTpUYecKas mporpeccus,
0EeCKOHEUHO YOBIBAaOIIasi T€OMETPHUYECKasl MPOTPECcCHsi, JTUHEWHBI W HKCIIOHEHIIUATbHBINA
pocT, hopMyia CI0KHBIX IPOLEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh IIPOTPECCUU JJIs PELICHUS PEANIBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpPUPOBATH TMOHATHSMU: IOCIEIOBATENBHOCTb, CIIOCOOBI  3a/1aHUS
IIOCJIEIOBATEIIbHOCTEM, MOHOTOHHBIE M OIPAaHUYEHHBIE II0CIEAOBATEIBbHOCTH, [OHUMAaTh
OCHOBBI 3aPOXKJICHHUSI MATEMAaTUUYECKOr0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHITUSMU: HETMPEPHIBHBIE (PYHKIINU, TOYKH pa3pbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKITIH;

CBOOOJHO OMNEpUPOBATH MOHSATHEM: (YHKIIUS, HENpEepbIBHAS Ha OTpPE3Ke, MPHUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH s peIlIeHHs 3a/]1a4;

CBOOOJHO ONEpUpOBaTh NOHSATUSIMM: IiepBasi U BTOpas MPOU3BOJHBIE (DYHKIINH,
KacaTenbHast K rpaduky QyHKIUY;

BBIYHCIIATh IIPOU3BOJHBIE CYMMBI, ITPOM3BEICHMS, YACTHOIO M KOMIIO3MIMH JBYX
(byHKUMH, 3HATh TPOU3BOHBIE JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BaTh T'€OMETPUYECKUN W (PU3MYUECKUH CMBICI IMPOU3BOJHOM ISl pELICHUS
3a/1a4.

MHosxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpalli HaJl MHOKECTBAMH;

UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar Uil OINHCAHMS  PEeaJbHBIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33Jay U3 IPYTUX YUeOHBIX MTPEIMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: OINpEAeNIEeHUuE, TeOpeMa, ypaBHEHHE-CIEeICTBUE,
CBOWCTBO MAaTeMaTH4YECKOro OO0BEKTa, JI0Ka3aTeNbCTBO, PABHOCWIbHbIE YpaBHEHHS U
HEpaBEHCTBA.

K konmy oOyuenust B 11 kjacce oOyyarommiics MOJYYHUT CIEIYIOLIUE MpeAMETHbIE
pe3yJbTaThI 110 OTJEIBHBIM TeMaM paboueil mporpaMMbl yaeOHOTo Kypca «Anredpa u Havasa
MaTE€MaTUYECKOr0 aHAIIU3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OINEpPUPOBATH MOHATHAMHU: HATypaJlbHOE U 1€J0€ YHCI0, MHOXECTBA
HaTypaJIbHBIX U LEIBIX YUCEI, UCIIOIb30BaTh IPU3HAKH AenuMocTH neinbix yncen, HO/[ n HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh AIrOpuT™M EBKINIa;

CBOOOJTHO ONEpHPOBATh MOHATHEM OCTATKa IO MOJYJIIO, 3alMChIBaTh HATYypaJIbHbIE
YKCJIAa B PA3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAaX CYUCIICHUS;

CBOOOJTHO ONEPUPOBATh MOHATUAMH: KOMIUIEKCHOE YUCIO M MHOXKECTBO KOMIUIEKCHBIX
YHCeI, PEICTABIATH KOMIUIEKCHBIE YHCIIA B aJreOpandeckoil 1 TPUrOHOMETpUYEeCcKor opme,
BBINOJIHATH ApU(PMETUYECKHUE ONEPALUU C HUMH U N300paXkaTh Ha KOOPJMHATHON INIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:
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CBOOOAHO  OMEpUPOBATh  TOHATUSMHU: HMPPANHOHANBHBIE, TIOKa3aTelbHBIE U
jgorapuMuUecKre HEPaBEHCTBA, HAXOAUTh UX PEIIEHUS C TOMOIIBI0 PaBHOCHUIBLHBIX
MepPEX0/I0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OMEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSTH
HeoO0XxoauMbIe (POPMYJIbI IJIS1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATH TMOHSATUSMHU: CUCTEMa H COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMbI U CUCTEMBbI-CIICICTBUS, HAXOIUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH palOHATbHBIX, HPPANMOHAIBHBIX, MOKA3aTENbHBIX M JOTapU(PMHUSCKUX
YpaBHEHU U HEPABEHCTB;

peliaTh panuoHAIBLHBIC, WpPpAIMOHATbHBIC, IOKa3aTelbHbIC, JIOrapuOMUICCKUE WU
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIA U TTapaMeTphl;

MPUMCHSTHh rpaQuuecKre METOJbI JJIsl PEIICHUS ypaBHEHWH W HEPAaBEHCTB, a TaKKe
3aJa4 ¢ mapaMeTpamu;

MOJICJIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE alreOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M WX CHCTEMbI MO YCJOBHIO 33aJa4M, MCCJIEI0BATh MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BaHUEM alllapaTa ajreopbl, HHTEPIPETUPOBATH MOJYUCHHBIN pe3yibTarT.

DOyHKUUH U rpaduku:

CTPOUTH TpadUKU KOMITO3UIINY (DYHKIIUN C TIOMOIIBIO AJIEMEHTAPHOTO UCCIICIOBAHUS U
CBOICTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TEOMETPUUECKHE OO0pa3bl YpaBHEHHUM M HEPABEHCTB HAa KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS M UCCIIEIOBAaHUS PeaTbHBIX MPOIIECCOB.

Hauyana matemaTnueckoro anajamn3sa:

MCIIONIb30BaTh TMPOU3BOJIHYIO [UIsl HUCCIeNoBaHHS (YHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MPOU3BOHYIO JIJIsI HAXO0XK/ICHUSI HAMUTYYIIIETO PEIICHUs B MPUKIIAIHBIX, B
TOM YHUCJIE COLUATbHO-3KOHOMHUUYECKHX, 3a7aydax, JUIs ONpPEAENIEHUs] CKOPOCTU M YCKOPEHUS
mpoiiecca, 3a1aHHOT0 (POPMYIION MITH TpadUuKoM;

CBOOOZHO OIMEpPUPOBaTh TMOHATUSAMU: TEPBOOOpaA3HasA, ONpEACNEHHBI WHTETpal,
HaxXOJIUTh TEPBOOOPA3HbIE SJIEMEHTAPHBIX (DYHKIMN M BBIYUCISATH MHTETpaAT MO (QopMyIie
Hrrorona-Jleiiouunma;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIILI0 HHTETPaa;

MMETh MPEJICTABIIEHNE O MAaTEMAaTHYE€CKOM MOJICJIMPOBAHUU HA MPUMEPE COCTABICHUS
nudepeHIaTbHBIX YPaBHCHUH;

peliaTh IpUKIaTHbIC 337a41, B TOM YKCJIE COIMATbHO-DKOHOMUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMH MaTEeMAaTHYECKOTO aHAIH3a.
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TemaTnueckoe miannposanue paspadorannoe no ®I'OC Tperbero NoOKoJIeHus!

10 kmace, 136 yacoB, mo 4 4yaca B HeleJII0

nop (undposbie

KoimuecTBo
Paspnen o0pa3oBaTe/bHbIE
4yacos
pecypcbl)

MHOXECTBO  JI€MCTBUTENIBHBIX  YHCEIL.
Muorounensr. Panuonanbubie ypasHenns = https://resh.edu.ru/
U HepaBeHcTBa. CHUCTEMBbl JIMHEHHBIX https://www.yaklass.ru/
YpPaBHEHUH
Oyukipn u - rpapukn.  CreneHHas 12 https://resh.edu.ru/
(GYHKIUS C LIeTBIM MTOKa3aTeleM https://www.yaklass.ru/
ApubMeTudeckuii KopeHb N-0if CTENEHH. 15 https://resh.edu.ru/
HppaunoHasibHbI€ ypaBHEHUS https://www.yaklass.ru/
[MokazarenbHas pynkuus. [lokasarenbHbie 10 https://resh.edu.ru/
ypaBHEHUSA https://www.yaklass.ru/
Jlorapudmuueckas (GyHKIHSL. 18 https://resh.edu.ru/
Jlorapudmuyeckue ypaBHECHHS https://www.yaklass.ru/
TpuronoMeTpuieckne — BHIDDKCHHS M o, https://resh.edu.ru/
YpaBHEHUSA https://www.yaklass.ru/
n 10 https://resh.edu.ru/

OCJIEZIOBATEIbHOCTH U TIPOTPECCUU https://www.yaklass.ru/

https://resh.edu.ru/

HenpepriBabie dynkiuu. [IponsBoanas 20 httos:/Awww. yaklass.ru/
IToBTOpeHue, 00o0611eHue, 5 https://resh.edu.ru/
CUCTEMaTU3alus 3HAHUU https://www.yaklass.ru/
Hroro 136
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11 knace, 136 yacoB, mo 4 yaca B HeJeJK0

KouuyecTBo HOP (uppossre
Paznen 4ACOB o0pa3oBaTte/ibHbIE
pecypchi)
HccrnenoBanne  QyHKOUEE € MOMOIIBIO 99 https://resh.edu.ru/
MPOU3BOIHOMN https://www.yaklass.ru/
https://resh.edu.ru/
IepeoobpasHas u unrerpar 12 https://www.yaklass.ru/
[paduk  TpUrOHOMETPHYCCKUX  QYHKUMA. ) https://resh.edu.ru/
TpuroHomeTpuyeckre HEpaBEeHCTBA https://www.yaklass.ru/
HppanuoHaibHbIe, [IOKa3aTeIbHbIE nooy https://resh.edu.ru/
norapuMUIECKHe HEPABCHCTBA https://www.yaklass.ru/
https://resh.edu.ru/
KomMmekcuble unciia 10 https://www.vaklass.ru/
https://resh.edu.ru/
HatypanbHble u 1esnbie uncna 10 https://www.vaklass.ru/
CucrtemMbl palMOHAIBHBIX, HPPAIMOHATBHBIX https://resh.edu.ru/
TOKa3aTeNbHbIX u norapupmuueckux = 12 hitps://www.vaklass.ru/
ypaBHEHUH
3 16 https://resh.edu.ru/
allatH ¢ lapameTpami https://www.yaklass.ru/
[ToBTOpeHne, 000OIIEHNE, CHCTEMATU3ALUSL 16 https://resh.edu.ru/
3HAaHUU https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB TIIO 136

I[TPOT'PAMME
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