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IMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHAIIM3a»
06azoBoro ypoBHs s oOywaromuxcs 10 —11 xkjmaccoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO TOCYJAPCTBEHHOTO O0pa30BaTENbHOTO CTaHAApTa CPEIHEro OO0IIero
oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEeOOBAaHUN, TPEIBIBIIEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHMIO, M TPAAMIMN poccuiickoro oOpa3oBaHus. Peanuzarus
MPOrpaMMbl  OOCCIICYMBACT OBJIAJICHUE KIFOYEBBIMH KOMIICTEHIIUSAMH, COCTABIISIOIIUMHU
OCHOBY JIJISl CAMOPA3BUTHS M HETIPEPHIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTH OOIIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEIBLHOTO PAa3BUTHUS JIUIHOCTH O0YJIArOIITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajma MaTeMaTHYECKOTO aHAIHM3a» SBISCTCS OJHUM M3 HamOosee
3HAYMMBIX B TIPOTPAMME CTapIIeH IIKOJIBI, TIOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00eCIIeUnBacT
MHCTPYMEHTAJIbHYI0 0a3y IS M3ydeHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroi
CTOpPOHBI, (OPMHPYET JIOTHUECKOEC W aOCTPAaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE,
HEOOXOJMMOM JUISI OCBOGHHUS KypCcOB HWH(MOPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH. B paMkax gaHHOro Kypca ydalluecs OBJIAJICBAlOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOMW HayKH, KOTopas (popMyJIHpyeT CBOU JOCTHIKEHHUS B MaTeMaTHUECKOU (hopme.

Kypc anreOppl m Haday MaTeMaTHYECKOTO aHajdu3a 3aKiIaJblBa€T OCHOBY IS
YCTEITHOTO OBJAJeHUS 3aKOHaMu (HU3UKH, XUMHUH, OHWOJIOTMH, TMOHUMAHHS OCHOBHBIX
TEHJEHIIMM DSKOHOMHUKM U OOIIECTBEHHOW KW3HHW, II03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B
MTOBCETHEBHOM >KM3HMU. B TOXXe BpeMs OBJIajiecHUE aOCTPaKTHBIMU M JIOTUYECKH CTPOTUMHU
MaTeMAaTHYeCKUMH KOHCTPYKIMSMH pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTb YTBEPXKICHHUS, HCIOJIb30BaTh 0000IEHNEe W KOHKPETH3AIUIO,
a0CTparupoBaHKE U aHAIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIUICHUE. B xo11e
u3ydeHus anreOpbl W Hadajl MaTeMaTHYeCKOro aHaju3a B CTapIIed IIKOJe ydalluecs
MOJIYJalOT HOBBIM ONBIT PEIICHHS MPUKIAJHBIX 3a/Ja4, CaMOCTOSITCIHHOTO ITOCTPOCHUS
MaTeMaTHYECKUX MOJICIICH pealbHBIX CHUTyalluii M WHTEPIIPETALMH ITOJTYyYSHHBIX PEIICHHM,
3HAKOMATCS C INPUMEpaMH MaTEeMaTHYeCKHUX 3aKOHOMEPHOCTEH B IIPUPOJIC, HayKe U B
HCKYCCTBE, C BBIJAIOMIUMHUCSI MaTeMaTHICCKUMHU OTKPBITHSAMU U UX aBTOPaMHU.

Kypc o6amaeT 3HaUnTEIbHBIM BOCITUTATEIBHBIM ITOTCHITMAIOM, KOTOPBIN peaanu3yeTcs
KaKk depe3 ydeOHBIH  MaTepHall, CHOCOOCTBYIOIIMN  (OPMHpPOBAHHIO  HAYYHOTO
MHPOBO33pEHUS, TaK M 4Yepe3 cnenupuky y4eOHOW JeATeabHOCTH, TpeOyromei
CaMOCTOSITEIbHOCTH, AaKKyPaTHOCTH, IPOJIODKUTCIBHOW KOHIICHTpAIlMd BHHMaHUS U
OTBETCTBEHHOCTH 32 IMOJYyYCHHBIA Pe3yJIbTarT.

B ocHOBe MeTomuku oOydeHHs anreOpe W HadajaM MaTEeMaTHYeCKOrO aHaju3a JICKHUT
NEeATCITbHOCTHBIN IPUHITAII O0yYCHHS.

Crpykrypa Kypca «AnreOpa M Hayajga MaTEMaTHYECKOrO aHAJIM3a» BKIIOYACT
CIICAYIOIIHNE COJIePIKATEIbHO-METOINYSCKUEe TUHUN: «Uucna U BeIYUCIACHUSY, «DYHKIUU 1
rpadukn», «YpaBHGHHS H HepaBeHCTBa», «Hadama MaremaTHdyecKkoro aHaln3a,



«MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPHKATEIbHO-METOANYECKUAE JIMHUHA NU3YYarOTCA
Ha MPOTSHKEHUU JBYX JET OOy4eHUs! B CTapllieil MIKoJie, €CTECTBEHHO JTOMOJIHSIS APYT JIpyra
W TIOCTEIIEHHO HAChIIIAsCh HOBBIMH TE€MaMHU W pasjaenamu. J[aHHBIA Kypc SBISIETCA
MHTETPaTUBHBIM, TOCKOIBKY OOBEIUHSIET B ce0€ CO/IepKaHUE HECKOJIIBKUX MAaTeMaTUYECKUX
JTUCUUIUIMH: alredpa, TPUTOHOMETPUS, MaTEMAaTUUECKUN aHallu3, TEOpUsS MHOXKECTB U .
I[lo mepe Toro kak ydJamuecss OBJaJeBalOT BCE OoJjiee MUPOKUM MaTEMaTUUYECKUM
amnmapaToM, y HUX IMOCJIENOBATEIbHO (DOPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMaTHYECKYI0 MOJIENb PEaIbHON CUTyalluu, MPUMEHATh 3HAHUA, MOJYYEHHBIE B KypcCe
«Anrebpa W Hayajga MaTeMaTHUYECKOr0 aHaiau3a», JUIs PEHICHUS CaMOCTOSATEIbHO
c(hopMyJIUPOBAaHHON MaTeMaTHYECKOW 3ajlaud, a 3aTeM HMHTEPIPETUPOBATH MOJTYYCHHBIN
pe3ynbTar.

ConepxarenbHOo-MeTOAMYECKAass JUHUA «Yucna W BBIYMCICHUS»  3aBEpIIACT
dbopMupoBaHUE HABBIKOB HCIIOJIb30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HAYaToO B
OCHOBHOM mkosne. B crapuield mkosne ocoboe BHUMaHUE yrensercs (QOpMUPOBAHUIO
IIPOYHBIX BBIYHCIUTEIHBHBIX HABBIKOB, BKJIOUAIOIIUX B ce0s HMCIOJBb30BAHUE PA3TUYHBIX
dbopm 3anucu JeHCTBUTEIHHOTO YHCIIA, YMEHHE PAIMOHAIBHO BBITIOJHSTEH JEUCTBUS C HUMU,
nenaTh  OPUKUAKY, OICHUBaTh  pe3ynabrar. OOydaronuecs  MOJy4YalOT  HAaBBIKU
NpPUOIMKEHHBIX BBIYMCIICHUHN, BBINIOJIHEHUS JEWCTBUM C YHCIIaMH, 3alUCAaHHBIMU B
CTaHJapTHOW ¢dopMe, MCIOIB30BaHUS MAaTEMAaTHUUYECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX
BBIPAKECHUM.

Jluaus «YpaBHEHHS] U HEPABEHCTBA» pealin3yeTcs Ha MPOTSHKEHUH BCEro 0Oy4YeHUs B
CTapllieil IIKOJE, MOCKOJbKY B KaXJOM pazliejie IporpaMMbl MPEIyCMOTPEHO pPEUIECHUE
COOTBETCTBYIOIIMX 3afad. OOydaromuecs: OBIAJEBAIOT PA3IUYHBIMU METOJAMH pEeIICHUs
HENbIX, pPAlMOHAJIBHBIX, HPPAIMOHATIBHBIX, T0Ka3aTeJIbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPAaBEHCTB W UX cucreM. IlonydyeHHble yMeHUs
UCTIONIB3YIOTCSI TPU  HWCCICAOBAHUHM (PYHKIMH C TOMOIIBIO MPOU3BOJAHON, PEIICHUU
NPUKIAIHBIX 3a7ad W 337a4 Ha HAXO0XJICHUE HaWOONBIIUX W HAUMEHBIINX 3HAYCHUUN
dbyakuuu. JlanHas coaepikaresibHasl JUHUS BKIIOYAET B ce0s TakkKe (GOpMUPOBaHUE YMEHUHN
BBIMIONHATh  pacu€Tel 1o  (opmynam, mnpeoOpa3oBaHMsl  LEIbIX, PAIMOHAIBHBIX,
UpPAMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUM, COJEpKAIIUX
cTenieHH u Jjorapudmbl. braromaps u3ydeHuio anreOpandeckoro Marepuana MPOUCXOIUT
NanbHEWIee pa3BUTHE AJITOPUTMUYECKOTO U aO0CTPAKTHOTO MBIIUICHUS  y4YalllMXCA,
(bOpMUPYIOTCS HABBIKK NIETYKTUBHBIX PACCYXACHUH, pabOThl C CHMBOJBHBIMU (POpMaMH,
MPEJCTABIEHNAS] 3aKOHOMEPHOCTEM W 3aBUCHUMOCTEM B BHJIE PABEHCTB WU HEPABEHCTB.
Anrebpa mnpennaraer dS(QeKTUBHBIE WHCTPYMEHTBHI [JISI PEIICHHUS TMPAKTHYCCKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak S3bIKa
HayKH.

ConepkatenpbHO-MeTOANYECKas TUHUS «DYHKIIMU U TpadUKI» TECHO MEPEIIeTaeTCs C
OPYTHUMU JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICIE 3aJa€T IMOCIEI0BATENbHOCTD
M3yueHuss Marepuania. M3yueHue CTENEHHOW, TMOKa3aTelIbHOM, JIOrapu(pMUUECKOr U
TPUTOHOMETPUUECKUX (PYHKUIHM, UX CBOMCTB M rpadUKOB, HCIOJIb30BaHUE (DYHKIUMA ISt
pelieHus 3ajad U3 JpYrux y4yeOHBIX MPEIMETOB U PEealibHOM KU3HU TECHO CBSI3aHO KakK C



MaTeMaTH4YECKUM AaHAJIM30M, TaK M C PEIICHUEM YpPAaBHEHUN W HepaBeHCTB. [Ipu 3ToM
OoJbpIIOE BHHUMaHHME ynaensercs (OPMUPOBAHHUIO YMEHHUS BBIpaXarb (popmynaMu
3aBUCUMOCTH MEXJy PAa3JIMYHbIMU BEJIMYMHAMH, MCCIEI0BaTh IOJYYEHHbIE (PYHKLUH,
CTpouTh MX TIpaduku. MaTepuanm 3TOH coaepX aTelbHOW JHMHUM HALlEJIEH Ha pPa3BUTHE
YMEHUH W HaBBIKOB, MO3BOJIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznuuHoM (dopme: aHaNUTHYECKOM, rpaduuecko u cioBecHOW. FEro wusydenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOIO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3ALMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHass JsmHUsA  «Havama  MaremaTHdeckoro  aHainusa»  MO3BOJISIET
CYIIECTBEHHO PAaCUIMPUTh KPYI KaKk MaTEMAaTUYECKUX, TAK U IPUKIAIHBIX 3a]a4, JOCTYITHBIX
oOy4JaromumMcs, y KOTOPBIX MOSBISETCS BO3MOXXHOCTb HCCIEAOBATH M CTPOUTH TpaduKu
byHKIMM, onpenensiTh WX HAuOOJIbIIME W HAUMEHBIIHME 3HAYEHUS, BBIUYUCIATH IUIOMIATU
buryp u 00BEMBI TeEN, HAXOAUTh CKOPOCTHM M YCKOpeHHs TmpoueccoB. [lanHas
CoZepKaTeNibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHHUS MAaT€MaTUUYECKUX
MOJEJIEN peajibHbIX CUTYallUil, HAXOXKIECHUS HAWJIy4dllero peuieHus B MPUKIAIHBIX, B TOM
YUCJIE COIMATbHO-DKOHOMUYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOIO
aHanM3a CIoCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (POPMaNIbHO-TOTUYECKOTO U KPEaTHBHOTO
MBIIIJIEHUS,, (POPMHUPOBAHUIO YMEHUI pacliO3HaBAaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHUKHU B
HayKe, TEXHHKE M HcKyccTBe. OOyuaromiyecss y3HAIOT O BBIJAIOIIKUXCS pe3yjbTaTax,
IIOJIyYCHHBIX B XOJI€ Pa3BUTUsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpax.

ConepxartenbHOo-MeTOIMYECKAass JUHUA «MHOXKECTBa U JIOTMKa» B OCHOBHOM
IIOCBSIIIIEHA JJIEMEHTAM TEOPHUU MHOXKECTB. T€OpPETHUKO-MHOXKECTBEHHBIE IPEIACTABIICHUS
POHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMATUKH U TpeJiararoT Hanbosee yHUuBEpCaIbHBIN
A3BIK, OOBEAMHSIONTUHN BCE pa3iesibl MATEMATUKH U €€ MPUIIOKEHUI, OHU CBSA3BIBAIOT Pa3HbIe
MaTeMaTUYeCKUE NHWCUUIUIMHBI B eauHoe wenoe. IloaTroMy BaxkHO 1aTh BO3MOKHOCTH
IIKOJBHUKY ITOHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MAaTEMATUKU W
UCIIOJIb30BATh €0 ISl BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Havama MaTeMaTHYECKOTO aHaIW3a» MPHUCYTCTBYIOT TaKkKe
OCHOBBI MAaT€MaTUYECKOTO0 MOJIETMPOBAHMS, KOTOpHIE MPU3BAHBI CPOPMUPOBATH HABBIKU
IIOCTPOEHUSI MOJEJEH pEeATbHBIX CUTyallMi, HCCIEIOBAHUSA 3THUX MOJEJIEH C IMOMOIIBIO
anmapara anreOpbl M MaTEeMaTHYEeCKOTO aHalW3a W HWHTEPIpPETalUd IMOJTyYEHHBIX
pe3ysbTaToB. Takue 3amaHus BIUIETEHBI B KaXIbIM M3 Pa3deioB MPOTrPaMMBbI, MOCKOJBKY
BECh MaTepuall Kypca WIMPOKO HCHOJIB3YETCS I PEUICHHMS MNPUKIAAHbIX 3anad. [lpu
pEIICHUH peajbHBIX MPAKTUYSCKUX 3a7ad ydallhecs pa3BUBAIOT HAOIIOIATETLHOCTD,
YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATH AHAIOTHIO,
00001aTh ¥ KOHKPETH3UPOBATh MpodsieMy. JlesTenbHOCTh MO (OPMHPOBAHHUIO HABHIKOB
peleHns NPUKIaJAHbIX 3a/1a4 OPraHU3yeTCsl B MPOLIECCe U3YUEHHUS BCEX TEM Kypca «Anredpa
Y Ha4aJIa MaTEMaTUYECKOTO aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



B yueOHOM mulaHe Ha M3ydeHHE Kypca aureOpbl U Hayal MATEeMAaTHYECKOro aHalld3a Ha
0a30BOM ypoBHE OTBOAMUTCS 2 yaca B Henento B 10 knacce u 3 yaca B Hexento B 11 knacce,
BCETO 32 JiBa rojia o0ydyenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BbIYMCICHUS

Panonanbabpie  uuciaa. OOBIKHOBEHHBIE U JECATUYHBIE JAPOOH, TPOLICHTHI,
OCCKOHEUHbIE TepuoaAnYecKue apoOu. ApudMeTHUYecKUe ornepaludu ¢ palrdoHaIbHBIMU
4yucjIaMu, MpeoOpa3oBaHUs YUCIOBBIX BhIpaxkeHui. [IpuMenenue apoOeil U MPOLEHTOB IS
peLIeHus NMPUKIAIHBIX 3a1a4 U3 Pa3IuYHbIX OTPACIIEN 3HAHUN U PEajbHOU KU3HU.

JleficTBuTeNbHBIC YKMCIa. PallioHabHBIE U UppallMOHATbHBIE Yuciaa. ApudmeTnyeckue
omepanuu ¢ JeUCTBUTEIBHBIMU uKciamMu. [IpuOnukéHHbIE BBIYUCIICHUSA, TIpaBUia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1enbIM nokasareneM. CrannaptHas GopMma 3anucH AeMCTBUTENBHOTO YUCIA.
Ucnonw3oBanue mnoaxoasmed (GopMbl 3amucu JEUCTBUTEIBHBIX YWCEN ISl pPEellCHHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTypajdbHOW cremneHu. JlelcTBus ¢ apudMeTHIECKUMHU
KOPHSIMU HATYpaJIbHOM CTETEHHU.

CunyCc, KOCHMHYC ¥ TaHI€HC YHUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeoGpa3zoBanre TPUTOHOMETPUUECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIbI.

VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, penieHue HepaBeHCTBAa. MeTon
UHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMETpUYECKHUX YPAaBHECHUM.

[IpuMeHeHne ypaBHEHH U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKHUX 3a7a4 U 3a7a4 U3
Pa3TUYHBIX 001aCTe HAYKH U peaTbHOU KU3HH.

DOyHKUNH U TPaPUKH

Oyukims, crnocoObl 3amganHus QyHknuu. [paduk ¢ynkmuu. B3anmHO o0OpaTHBIE
byHKIUH.

O6macte ompeneneHdss W MHOXECTBO 3HaueHwd ¢yHkiuu. Hymm dyHKIuu.
[TpomexxyTku 3HaAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

CrenenHass pyHKUHS C HATypaJIbHBIM M EIbIM NOKa3zaTesneM. E€ cBolicTBa U rpaduk.
CaoticTBa u rpaduk KOpHS N-0i CTETICHHU.

Tpuronomerpudeckass OKPYXHOCTb, OMPENEICHUE TPUTOHOMETPUUECKUX (QYHKIIUN
YUCIIOBOT'O apryMEHTA.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

IlocimegoBaTelIbHOCTH, CIOCOOBI  3aJaHUS HOCJIEIOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEIOBATENbHOCTH.



ApudmeTtndeckass U TreoMeTpUYecKas Mporpeccuu. beckoHeuHO yObIBaroias
reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO  YOBIBAIOIEH TE€OMETPUYECKON
nporpeccund. Gopmyna CI0KHBIX MPOLEHTOB. MCMoONb30BaHUE MPOTrPEeCCUU ISl PELICHUS
pEANBHBIX 3a71a4 PUKIIATHOIO XapaKTepa.

MHuoxkecTBa M JIOTHKA

MHoOkecTBO, omnepauuMd Haja  MHOXecTBamu. Juarpammsl  Ditnepa—BeHnHa.
[IprumeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anIapara JJjisl ONMCAHUs peajbHBIX MPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4u U3 APYTUX YUYCOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCTCHUSA

Harypanbnsie u uensie uyncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCEI.

CreneHb ¢ palMoHalbHBIM TTOKa3aTesneM. CBONCTBA CTEEHHU.

Jlorapudm uncina. JlecssTHaHbIC U HaTYpaIbHbIE JTOTAPU(MBI.

YpaBHEHUS ¥ HEPABEHCTBA

[IpeobpazoBanue BeIpaKEHUM, COJIEPKAIITUX JTOTapUPMBI.

[IpeobpazoBaHue BBIpAXKECHHM, COJIEPKAITUX CTETICHU C PallMOHATLHBIM TTOKa3aTesIeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs] 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUW. PemieHrne mpUKIagHbIX 3a/lad ¢ MOMOILIBI0 CHCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAallMOHATbHBIX YPABHEHHUI U1 HEPABEHCTB.

[IpuMeHeHue ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MaTEMAaTUUYECKUX 3a/a4 U
3a/1a4 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaTbHOM YKU3HH.

DOyHKUUH U TPaPUKH

Oynknus. [lepuogmdeckne QyHkimu. IIpoMeXyTKH MOHOTOHHOCTH — (YyHKITHH.
MakcumyMbl 1 MUHUMYMBI GyHKIMA. Hanbonbinee n HanMeHblnee 3HadeHUue QYHKIMH Ha
MIPOMEKYTKE.

Tpuronomerpuieckre GyHKIMH, UX CBOMCTBA U TPadUKH.

[TokaszarenbHas u norapudmMuydeckasi yHKIIUU, UX CBONCTBA U TpaduKu.

Hcnonb3oBanue rpadukoB GyHKIUN TSI pEIICHUSI YPABHCHUN U THHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB GYHKIUN IS UCCIASIOBAHUS MPOIICCCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHHH 3ajlad U3 APYrUX Y4YEOHBIX MPEIMETOB M pPeaibHOU
KU3HU.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBubie pyHkimu. Metoq HHTEpPBAIOB ISl PEIICHUS] HEPABEHCTB.

[IpousBonnas pynkuuu. ['eomeTpuueckuit U PU3NUECKUN CMBICT TPOU3BOTHOM.

[IpousBosHbie 3yieMeHTapHBIX (YHKIUNA. DOpMysabl HaXOXACHUS MPOU3BOIHOMN
CYMMBbI, IPOU3BEJICHUS U YACTHOTO ()YHKIIUH.



[IpumeHeHne NOPOU3BOJHON K HCCIEAOBAHUIO (PYHKUMHA HA MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHne HaubobIIero 1 HAMMEHbUIEr0 3HaUYeHUs (PYHKIIMHU Ha OTPE3Ke.

IIpuMeHeHne NpOM3BOAHOMN Il HAXOXKACHUS HAWIIY4dlIEro PEIICHUS B MPUKIATHBIX
3aja4ax, s ONpeNeIeHHs] CKOPOCTH MPOLECcca, 3aJaHHOrO (popMysIoi wiu rpaduKoM.

[lepBooOpa3zHas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reomeTpuyeckuii U (pusmveckuil cMmbIci. BplunciieHne MHTerpajia mo
dbopmyne Herorona—Jleiionuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTO mpeaMera «MaTeMaTrKay JTOHKHO 00ecrednBaTh TOCTIKCHHUE Ha
YpPOBHE CpeAHEero o00Iero oOpa3oBaHUs CIEAYIONIUX JHUYHOCTHBIX, METAampeJAMETHBIX U
MIPEIMETHBIX 00Pa30BaTEIIBHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUSI IPOrpaMMbl yueOHOro mpeamera «MaTeMaThkay
XapaKkTePU3YIOTCA:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIUM OOYYaIOIIETOCs KaK AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUHCKOro o0O0IlecTBa, MPEICTABICHHEM O MaTeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHUM, MPOIEAYpP TPa’kIaHCKOTO
oOmiecTBa (BBHIOOpHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICHCTBOBaThH C COIMAJIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

[TatprioTYeCcKO€ BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTBIO POCCHUIHCKOM Tpa)KJaHCKOM HACHTUYHOCTH, YBaXKEHUS K
OpOIUIOMY M HAaCTOSIIEMY POCCHUHUCKONW MATeMaTUKW, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHMKEHUSIM POCCHUMCKMX MaTEMAaTUKOB W POCCUUCKONW MaTeMaTUYE€CKOW IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, C(hepax SIKOHOMHUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHIMCKOTO Hapoaa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMs, OSTUYECKOTO TMOBEACHUS, CBA3AHHOIO C TMPAKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKH U IESITEIbHOCTHIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIaaa
B IIOCTPOCHUE YCTONYMBOTO OYIYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHMEM K MHUpPY, BKJIIOYas OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pENICHUM, PaCCyXICHHH; BOCIPUUMYUBOCTBIO K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

c(OpPMHPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYEeCKHMEe 3HAHUS B HWHTEpecax
3I0POBOTO M 0€30MacHOT0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO
(3mopoBoe MHTaHWE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUM W OTIbIXa, peryiaspHas
dusnueckasi aKTUBHOCTH); (DH3UYECKOTO COBEPINEHCTBOBAHMS, MPH 3aHSATUSX CIIOPTHBHO-
03JI0POBUTEIILHOMU JIEATEIBHOCTHIO.

TpynoBoe BoclUTaHuUE:

TOTOBHOCTBIO K TPYZlY, OCO3HAHUEM LIEHHOCTH TPYAOJIIO0US; HHTEPECOM K Pa3IUYHBIM
chepam mpoPECCHOHABHON  JEATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOH u  eé
MPUWIOKEHUSIMUA, YMEHHUEM COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayiield mnpodeccun Hu
peanu3oBbIBaTh COOCTBEHHBIE JKWU3HEHHBIE IUIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTU4ecKOMy OO0pa30BaHUI0O U CcaMOOOpa30BAHUIO HA MPOTSIKEHUH BCEH JKU3HU;



TOTOBHOCTBHIO K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUECKUX 3a]ad MaTeMaTH4eCKOM
HaIpaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO AKOJOTHUECKON KYJIbTYphl, TOHUMAaHUEM BJIMUSHUS COLIMAIBHO-
SKOHOMUYECKHUX TMPOIECCOB HA COCTOSTHUE MPUPOJHOU W COIMAIBHOM Cpelibl, OCO3HAHUEM
I00aJBbHOTO  XapakTepa »JKOJOTHMYECKHUX TMpoOJieM; OpHUEHTalMe Ha MTPUMEHEHHE
MaTeMaTH4YeCKUX 3HAHUM JJIA peIIeHWS 3a7a4 B O00JIACTH OKpY’KaloIIel cpessl,
IJTAHUPOBAHUSI TIOCTYNKOB M OIICHKM WX BO3MOXHBIX MOCIEACTBUM ISl OKpYKaromen
Cpepbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHMEM MaTEMAaTHYEeCKONW HAyKH Kak
chepbl 4eNOBEUECKON AEATETLHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS
[IMBWJIN3AIlMU;, OBJIAJCHUEM S3BIKOM MATEMaTUKHM W MaTEMaTUYECKOW KyJIbTypOH Kak
CPEICTBOM IO3HAHUSI MHUPA; TOTOBHOCTHIO OCYIIECTBIISITH MMPOCKTHYIO M UCCIIEOBATEIBCKYIO
NeATeNIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJdbTaThl  OCBOEHHUS  MpOrpaMMbl  y4eOHOro  Mpeamera
«MaremaTrka» XapakTEpU3YIOTCA OBJIAJCHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU
OelcmeusiMyY, YHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU — OCLiCMBUAMU,  YHUBEPCATbHLIMU
pe2yIAMUBHbIMU OeUCEUMU.

1) Vuueepcanvhvie noznasamenvHvle Oelicmeus, obecneyusaiom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECCo8 00y4aruuxci (0c80eHue Memooo8 NO3HAHUSL
OKpYJICaOue20 Mupa, NnpuMeHeHue JN02UHECKUX, UCCAe008ameNbCKUX onepayuti, ymMeHuu
pabomams ¢ unghopmayuet).

ba3oBrle nornueckue IeUCTBU:

e BBIBIATH M XapaKTepHU30BaThb CYLIECTBEHHBIE MPHU3HAKM MAaTEMATHYECKUX
O00BEKTOB, MOHATUH, OTHOLIEHUN MEXTy TTOHSITHUSIMU; (OPMYIUPOBATH OMpPEAeICHUS
MOHATHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(DHUKAIIUU, OCHOBAHUS JJIS
000011IeHNs ¥ CPAaBHEHUS, KPUTEPUH TIPOBOJUMOTO aHAIH3A,;

e BOCIPUHUMATH, GOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIBHBIC U
OTpUIATEIbHBIC, EIUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBUIBJISTH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IIPOTUBOPEYHS B
dakTax, MaHHBIX, HAONIONCHHUSIX W YTBEPXKICHUSX; Mpearatb KPUTEPHH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

e JIENaTh BBIBOJABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e IPOBOAUTH CaMOCTOSITEJIbBHO JOKA3aTelIbCTBA MAaTEMATUYECKUX YTBEPKACHUU
(OpsiMble U OT MPOTUBHOIO), BBICTPAUBATH APIYMEHTALIUIO, IPUBOJIUTH MPUMEPHI U
KOHTpIIpUMEpPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;



BbIOMpATh CHOCO0 pelieHusl yueOHOM 3anauu (CpaBHUBAaTh HECKOJIIBKO BapHaHTOB
pelieHusi, BbIOMpAaTh HaumOoJee MOAXOIAIIMH C YY4ETOM  CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBrie uccnen0BaTEILCKUE NCHUCTBUS

UCIIOJIB30BaTh  BOMPOCHl KaK  MCCIENOBATEIIbCKUNA  HMHCTPYMEHT  MO3HAHUS;
(GopMynupoBaTh  BOMIPOCHI, bukcupylolmue  NpoTUBOpeune,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpMUPOBATh THIOTE3Yy, APryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

MPOBOJUTH CaMOCTOSITENIBHO CIUITAHUPOBAHHBIA 3KCHEPUMEHT, HUCCIEIOBAHUE 10
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OO0BbEeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMU, TIPOLECCAMU;
CaMOCTOATENIbHO  (OPMYIHpPOBaTh OO0OOIIEHUST M BBIBOJBI 1O pe3yjbTaTam
NpOBEAEHHOIO  HAOJIIOJEHUS,  HUCCIECJOBAaHUSA,  OLEHMBAThb  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHHI;

OPOrHO3MPOBATh  BO3MOXXKHOE  pa3BUTHE TMpoliecca, a TakkKe  BBIJBUTATh
NPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Paborta ¢ nndopmanmeii:

2)

BBISIBIIATH ACUIMTH UHPOPMAIUH, JAHHBIX, HCOOXOJIUMBIX JIJI1 OTBETa Ha BOIPOC
U JTs pEIICHUS 3a]1auu;
BbIOMpaTh HH(OpPMAIMI0O W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIMIO PA3IMYHBIX BUIOB U (popm
IpEACTaBICHUS;
CTPYKTYpHpOBaTh HMHGPOPMAIMIO, TMPEACTAaBIATh €€ B pa3iIMdHbIX (dopmax,
WLTIOCTPUPOBATH TpadUyECKU;
OLICHMBATh HANEKHOCTh MH(GOPMAIMH MO CaAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvhuie KOMMYHUKAMUGHbLE oelicmaus, obecneuusaom

CPOPMUPOBAHHOCIL COYUATBHBIX HABLIKOE 00OYUAIOUUXCHL.
OO0uienue:

BOCIIPHHUMATh W (HOPMYyIUpOBATh CYXKICHHUS B COOTBETCTBHU C YCIOBHUSIMH U
[EISIMU OOIIEeHHMSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX
M TMCBMEHHBIX TEKCTAaX, JaBaThb IMOSCHEHUS N0 XOAYy pEIIeHUd 3aJa4H,
KOMMEHTHPOBATH OJIYYCHHBIN PE3YJIbTAT;

B XOJle OOCYXIEHHS 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
mpoOJeMBbl, pemaeMol 3aJavd, BBICKA3bIBATh HWJICH, HAICJICHHBIE Ha TOUCK
pEILICHUS; COMOCTABIATh CBOM CYXICHHUS C CYXKJICHUSMHU JPYTHX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3iMuM€ U CXOJACTBO MO3UIIMI; B KOPPEKTHOM Qopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3YyIbTaThl PEIICHUS 3aJayH, DSKCIEPUMEHTA, HCCICIOBAHUS,
MIPOEKTA; CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHUS C Y4€TOM 3ajad
MpEe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUHU.

CoTpyaHUYECTBO:



e TIOHMMAaTh U MCMOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHIUBUIYaAIbHON pabOThI
IpU pEIICHUH YYEOHBIX 3ajlay; MPUHUMATh LEJb COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OPTraHMU3alMI0 COBMECTHOW palOThl, paclpeaesarTh BUABI padoT,
JIOTOBApUBAThLCS, OOCYXKIaTh MPOIECC U PE3yJbTaT paldoThl, 0000IIAaTh MHEHUS
HECKOJIbKUX JIFOACH;

e yYacTBOBaTh B TIpynmoBbIX (opmax padoTel (0OCY)XIeHus, OOMEH MHEHH,
«MO3TOBBIC IITYPMbI» U UHBIE); BBIMIOJHATH CBOIO YaCTh PaOOTHI M KOOPAUHUPOBATH
CBOM JIEUCTBUA C APYTMMH WICHAMH KOMaHJIbl; OLIEHUBATh KAY€CTBO CBOETO BKJIAJA
B OOmUNA TPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aMMOJICYCTBUA.

3) Vuusepcanvnvie pecynsamuenvie Oeiicmeus, obecnewusaiom Gopmuposamie

CMBLCI0BBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuzanus:

COCTaBIIAThH IJIaH, aJiITOPUTM PEIICHUs 3a]layi, BbIOMpATh CrOco0 peuieHus: ¢ yuéToM
UMEIOIIIUXCSI  PECYypcOB U COOCTBEHHBIX  BO3MOXXHOCTEH, apryMeHTHUPOBaThb U
KOPPEKTHPOBATh BAPUAHTHI pelICHUH ¢ y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMHM TIO3HABATEIBHOM pedIeKCMM KaK OCO3HAHHS COBEPILIAEMbIX
JNEUCTBUN U MBICIUTENBHBIX MPOILIECCOB, MX pE3yIbTaTOB; BIAJETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLECCa U pe3yJibTaTa PEUICHUs MaTeMaTUYeCKOM
3a/1a4H;

e TMPEIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU PEUICHUU 3a/auH,
BHOCUTH KOPPEKTUBBI B JICSTEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
HaWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIEHMBATb COOTBETCTBHE pE3yJibTaTa IEIHM U YCIOBHUSIM, OOBSICHATH MPUUUHBI
JOCTIKEHUST WM HEJIOCTUKEHUSI Pe3yJbTAaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca «Anredpa 1 Hadaja MaTeMaTHYSCKOT0 aHAIN3a» Ha YPOBHE
cpemHero oOmero oOpa3oBaHUS JIOJDKHO OOecledMBaTh JOCTHDKCHHE — CICAYIOITUX
MIPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YIbTATOB:

10 KITIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATUAMU: PALIMOHAIBLHOE U JEUCTBUTEIHHOE YUCII0, OOBIKHOBEHHAS U
JecsITUYHas Apo0b, MPOLICHTHI.

BeimonHaTe apudmMeTHYecKue ornepanuyd ¢ paluoOHAIBHBIMA M JAEHCTBUTEIBHBIMU
YHCIIaMH.



BeImosHATh MpUOMIKEHHBIE BBIYMCICHUS, WCIONB3Ys TpaBWiIa OKPYTJEHUsS, ICNaTh
MIPUKUIKY U OLICHKY pe3yiIbTaTa BBIUMCICHUH.

OnepupoBaTh TMOHATUSAMH: CTEMEHb C IEJBIM IOKa3aTeleM; CcTaHaapTHas Qopma
3aMiCH  JACHCTBUTEIBHOTO YHCIA, KOPEHb HATypallbHOW CTEMECHH;, HCIIOJIb30BaTh
MOAXOAIIYI0 (hOpMY 3amMCH TEUCTBUTEIBHBIX YHCEN I PEIICHHS MPAKTHUSCKUX 3a/1ad U
MIPE/ICTABIICHUS TAHHBIX.

OnepupoBaTh TOHATHSIMH: CHHYC, KOCHHYC W TAaHTGHC TIPOU3BOJLHOTO VTJIa;
WCIIOJIB30BaTh 3alUCh IPOU3BOJBHOTO YyIJIa Yepe3 OOpaTHhIE TPUTOHOMETPUUCCKUE
byHKIUY.

YpaBHeHUsS M HEPABEHCTBA

OnepupoBaTh  MOHATHSIMH:  TOXJICCTBO, ypaBHGHHE, HEPAaBCHCTBO,  IIEJOEC,
palMoHANIbHOE, UPpPAlMOHAIBHOE  YpPaBHEHUE, HEPABCHCTBO; TPHUTOHOMETPUYECKOE
ypaBHCHHC;

BeimosiHATE  TIpeoOpa3oBaHUS ~ TPUTOHOMETPHUYECKHX  BBIPKEHUW W pEIIaTh
TPUTOHOMETPUYCCKHUE YPABHCHHUS.

BhITOJTHATE TIpeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIMOHATBHBIX BBIPAKCHHM
M peIlaTh OCHOBHBIC THIBI IIEJBIX, PAllMOHAIBHBIX W HWPPAMOHAIBHBIX YPaBHECHUU W
HEPABCHCTB.

[TprMeHATh ypaBHEHHUS W HEPABEHCTBA JIJIs PEIICHUS MAaTEMaTHYCCKUX 3a1ad M 3ajJad
U3 Pa3IUYHbBIX 00J1acTei HAYKU U pealbHON JKU3HH.

MopenupoBarh peaibHble CUTYalldd Ha sI3bIKE€ aiareOphbl, COCTAaBIATH BBIPAKEHUS,
ypaBHEHHMs, HEPABEHCTBA 10 YCJIOBHUIO 3a/laud, HCCIIEIOBaTh MOCTPOCHHBIE MOJENHU C
UCIIOJIb30BaHKUEM armapara aareophl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TOHATUSIMHU: (YHKIUSA, CIOCOOBI 3amaHus (QYHKIUH, 00JIACTh
OTpeNieNICHUs] 1 MHOXXECTBO 3HAYeHUM (PyHKIMH, rpaduk (QyHKIHUH, B3aMMHO OOpaTHBIE
byHKIIH.

OnepupoBaTh TMOHATUAMH: YETHOCTh U HEUETHOCTh (QYHKIMM, HYIH (QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUMA 715 PEIICHUsT YPAaBHEHHIA.

Ctpoutb 1 9uTaTh rpaduKu TMHEHHON (PYHKINHN, KBAAPATUIHOW (YHKIIUU, CTETICHHON
(GYHKITUH C TIETBIM TTOKa3aTeIIeM.

Hcnons3oBaTh rpaduku GyHKIUN I UCCIICIOBAHMS MPOIECCOB U 3aBUCUMOCTEH TIPHU
pEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX PEIMETOB U PEATbHON JKU3HU; BEIpaXXaTh (OpMyIaMu
3aBUCUMOCTH MEK/y BEIIMUNHAMHU.

Havana maTeMaTH4eCcKOro aHAJIU3a

OnepupoBaTh MOHATUSAMHE: TOCIEAOBATEIILHOCTD, apu(pMETHIECKAs U TeOMETPpHIECKas
MIPOTPECCHH.

OnepupoBaTh MOHATUAMH: OCCKOHEYHO YOBIBAIOIIAsl TEOMETPUYECKAas MPOTPECCHs,
cymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPHUUECKON MPOTPECCHH.

3a/aBath MOCIIEIOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.



Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIIBHOCTEN U MPOTPECCUN ISl PELIEHUS PEATIbHBIX
3a71a4 MPUKIIATHOIO Xapakrepa.

MHo:KecTBa M JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, OTIEPALIUH HAJL MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM —armapar [JJs ONUCAHUsA pPEaJbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUN 3a]]a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCTCHUSA

OnepupoBaTh TOHATUSAMH: HATypajbHOE, LEJIOE YHUCIO; MCIOJIb30BaTh IMPU3IHAKU
JNETUMOCTH LEBIX YUCEN, PA3JI0KEHHUE YUCIIA HA IPOCTHIE MHOMKHUTENM JI PEILICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHDb C PAIIMOHATIBHBIM MOKA3aTEJIEM.

OniepupoBaTh MOHATUIMU: JTOTapU(PM YuCia, AECATUUHBIC U HATypaJbHbIE JOTapu(MBbI.

YpaBHEHUS ¥ HEPABEHCTBA

[IpuMeHsTH, CBOWMCTBA CTENEHW s TpeoOpa3oBaHUsl BBIPAKECHUM; OIEPUPOBATH
NOHATUSIMM: TIOKA3aTEJIbHOE YpPaBHEHHWE M HEPABEHCTBO; peIIaTh OCHOBHBIE THIIbI
MOKA3aTeJIbHBIX YPABHEHUIN U HEPABEHCTB.

BrimonHaTs npeoOpa3oBaHus BBIPAKEHUM, coIepkKalluX JIorapudMbl; ONEpUPOBATH
HNOHSATUSIMU: JIOTapu(MHUUECKOE YpaBHEHHE M HEPABEHCTBO; pellaTh OCHOBHBIC THIIbI
norapuMUYECKUX YPABHEHHUHN U HEPABEHCTB.

HaxonuTs peuienuss npocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHUCTEMA JIMHEWHBIX YPAaBHEHUM H €€ PpEIICHHUE;
UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a/1a4.

Haxomute pemenns mpoCTEUIINX CUCTEM U COBOKYITHOCTEN PAIIMOHAIBHBIX YPABHCHUN
Y HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCIOBHIO 3aJadyH, HCCJIEAOBaTh IMOCTPOCHHBIE
MOJIEIIM C UCIIOJIb30BAHHUEM arrapara ajareOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TMOHATUAMH: TEpUOTUYECKAs (PYHKIUS, MPOMEKYTKA MOHOTOHHOCTH
(GYHKITUH, TOUYKH IKCTpeMyMa (PyHKIIMU, HauOOJIbIIIee U HaUMEHbIIIee 3HaUeHUs (yHKIIUU Ha
MIPOMEKYTKE; UCIIOIH30BATh UX JIJISl UCCIIENOBAaHUS (DYHKITNH, 3aJaHHOUN rpaduKoM.

OnepupoBaTh MOHATHUAMH: TpadUKH  TOKA3ATENBHOM, JIorapudMHUYEcKOl |
TPUTOHOMETPUYECKNX (QYHKIIUN; W300pakaTb WX HAa KOOPJAWHATHON TIUIOCKOCTH W
HCMOJIB30BATH ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPAWHATHOW TUIOCKOCTH TpaQuKA JWHEHHBIX YpaBHEHUU W
WCIMOJIB30BATh UX JUISl PEIICHUS] CHCTEMBI JIMHEUHBIX YPABHEHHUM.

Ncnonw3oBath rpaduku GyHKIUN 119 UCCIEAOBAHUS MPOILIECCOB U 3aBUCUMOCTEH W3
JIPYTUX y4eOHBIX TUCIUILIUH.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A



OnepupoBaTh MOHATHSAMH: HENpPEepbIBHAS QYHKIWSA, TPOU3BOAHAS  (PYHKIUU;
HCITOJIb30BaTh TEOMETPUUCCKUHN M (PU3HUECKUI CMBICT TIPOU3BOTHOM JJISI pEIICHUS 3a/1a4.

HaxoauTe MpoM3BOIHBIC 3JIEMEHTAPHBIX (DYHKITUH, BEIYHCIATH MPOU3BOIHBIE CYMMEI,
MIPOU3BEACHUS, YACTHOTO () YHKITHIA.

Hcrnonp30oBaTh MPOW3BOAHYIO ISl HWCCIENOBaHUS (YHKIIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIICIOBAHUS K TIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOIHYIO TSI HAXOKICHUS HAWITYUIIETO PEIICHUS B MPUKIIATHBIX,
B TOM YHCJIE COIMAIbHO-DKOHOMHYECKUX, 3a/1a9ax.

OnepupoBaTh MOHATUSMH: TIEPBOOOpA3HAs W MHTETPAJl; MOHUMATh TCOMETPUICCKUN U
(du3HUECKH CMBICIT HHTETpaIA.

HaxomuTe mnepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIHA, BBIYUCIATH WHTETPAd IO
dbopmyne Hprorona—JleitOuua.

Pemarte mnpukiagHeie 3aja4d, B TOM YHUCJIE COITMAIBHO-JKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBAMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KouuvecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
MHoxecTBa paruoHal
1 e;c:iapl::nbib?f qiceJIZHlL;I: I;/IIOHaIII)HI)Ie 14 1 brbmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [JOK
mokaszarenemM https://m.edsoo.ru/1568aba3
3 Apudmernyeckuil KOpeHb N—OW CTETEHH. 18 1 bubnuoreka [JOK
HppannonanbHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUroHoMeTpun. T puroHOMeTpUYSCKUe 22 1 bubmorexa [OK
P puH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrenoBaTeNbHOCTH U IIPOTPECCUU 5 bubmorexa [OK
A POTP https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
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11 KVIACC

Kosun4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAILHBIM [TOKA3aTENIEM.
1 [TokazarenpHas ¢pynkuusd. [lokazarenpHbie 12 1 bubmrorexa LIOK
YHIIHA. https://m.edsoo.ru/fl11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlora ecka .
2| Torapmgmmsccmne spanmerms 12 Bubonexa LIOK
P M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronomerpudeckne KIIAHM ¥ UX
3 r pachKH T 1:IFOHOM6T q)IZtII{ecIIIme 9 1 Bubamorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6moreka [IOK
4 [TpousBonas. [Ipumenenue mpou3BOAHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6moreka [IOK
5 n 9
HTCTPATT H €ro MpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMBI YpaBHeHHH https://m.edsoo.ru/f11c4afd
7 HarypanbHble U 1enble yncia 6 bubmotera [JOK
P H https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 102 6 0
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