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INOACHUTEJIbBHASA 3AIINCKA

VYuebnblii Kypce «Anredpa u Hayana MaTEMaTUYECKOTO aHATIN3a» ABIISIETCS OJTHUM
U3 HanOoJiee 3HAYMMBIX B [IPOrpaMMe CpeTHEro o0IIero o0pa3zoBaHus, MOCKOJbKY, C
OJTHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIBHYIO 0a3y JUIsl M3yYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrodl CTOpPOHBI, (HOPMHUPYET JOTHYECKOE U
aO0CTPaKTHOE MBIILJIEHUE OOY4YaroIIMUXCAd HAa YPOBHE, HEOOXOAMUMOM [UIsl OCBOEHUS
uH(pOpMaTUKU, OO0IECTBO3HAHUS, UCTOPUH, CIOBECHOCTU W JPYTUX IUCUUILIUH. B
paMKax JaHHOTO Yy4eOHOro Kypca oOOydaroluecs OBJIAJEBAIOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMyIHpPYEeT CBOM JOCTKEHHUS B
MaTeMaTH4eckoun opme.

VY4eOHbI Kypc aiareOpbl M Hadajdl MaTeMaTH4YEeCKOro aHalW3a 3aKiaJbIBacT
OCHOBY JJIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUU, OMOJIOT U, TOHUMaHUS
OCHOBHBIX TEHJCHIMH pPa3BUTUS SKOHOMHKH M OOLIECTBEHHOW >KM3HH, MO3BOJIET
OPUEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh WX IS JajJbHEHIIEro oOpa3oBaHUsI U B TOBCEIHEBHOU
KU3HU. B TO Xe Bpems oBnajeHHe aOCTPakTHBIMU M JIOTHYECKH CTPOTMMHU
KOHCTPYKUHUSAMU anreOpbl U MaTeMAaTUYECKOr0 aHaJIN3a Pa3BUBAET YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTD, I0KA3bIBaTh YTBEPKACHHS C TOMOUIBIO
WHIYKIUHU U PacCy’kKJ1aTh J€AYKTUBHO, UCIOJIb30BaTh 0000IEHNE U KOHKPETH3ALUIO,
abCTparupoBaHKE U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIILIICHUE.

B xoxe wu3ywyenus yueGHOro kypca «AinreOpa M Hadajga MaTeMaTH4YECKOTO
aHalin3a» OOyyaroluecsl MOJIy4YaloT HOBBIM OIBIT pElIeHHs NPUKIAIHBIX 3ajad,
CaMOCTOATENLHOTO TOCTPOEHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CHUTYAaIH,
MHTEPHPETALUN TOJYYCHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEpaMu MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEM B  MpUPOJE, HAyKe H HCKYCCTBE, C  BBLIAIOIIUMUCS
MaTeMaTHUYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbII Kypc 007aaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcss Kak uepe3 YueOHbIi Marepuan, CrocoOCTBYIOIINNA
(GbOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaKk M yepe3 crneuuduxky ydeOHOU
NESTENIbHOCTH,  TpeOyrolell  MpOJODKUTEIbHOW  KOHLIEHTpAllMM  BHUMAaHWUS,
CaMOCTOATEJIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA PE3ybTaT.

B ocHoBe MeToauku oOydeHHs anredpe U HayajdamM MaTeMaTUYECKOro aHajiu3a
JICKUT IEATeIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHaU3a»
BBIJICJICHBl  CIIEYIOLIME  COJIEpKATEIbHO-METOANYECKe JuHuu: «Yucna
BbIUHCIeHus», «DyHkuuu u rpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTEeMaTU4YecKoro  aHaimuza», «MHoxecTBa U  Joruka». Bce  OCHOBHbIE
COJIePKATEeIbHO-METOIMYECKUE JIMHUM M3YYaloTCs Ha MPOTSKEHUU JBYX JIET
oOy4eHHsI Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus, €CTECTBEHHO JOTMOIHSS IPYT

2



Jpyra U MOCTETEHHO HACHIIIAsICh HOBBIMH TeMaMU U pa3zaenaMu. J[aHHbIN ydeOHBIH
KypC SIBJIISIETCSI WHTETPATHUBHBIM, ITOCKOJBKY OOBEIMHSIET B cebe cojaep’KaHue
HECKOJBKMX MAaTeMAaTUYECKHX TUCIUIUINH, TaKUX Kak airedpa, TPUTOHOMETPHSI,
MaTeMaTHYECKUN aHaJIU3, TEOPHsl MHOXKECTB, MaTeMaTudecKas JIoruka u apyrue. Ilo
Mepe TOTO Kak oOydJaroImecs OBJaJeBarOT BCE Ooyiee MIMPOKUM MaTeMaTHUECKUM
anmapaToM, y HUX TOCJIEI0BATEIbHO (HOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0O MOJEIb pEaTbHONH CHUTyallud, NPUMEHSITh 3HAHUA,
MOJIyYCHHBIC TIPH HW3YYEHUU YYEOHOTO Kypca, UIsl PEIICHHS CaMOCTOSTEIHHO
cOpMyIMPOBAaHHON MaTeMaTHYECKOW 3a/ad, a 3aTeM HWHTEepPIPETUPOBATh CBOM
OTBET.

CopepkaTrenbHO-METOAUYECKass JHHUS «YWcla W BBIYUCICHHS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB HCIIOJIL30BAHMS JCUCTBUTEIBHBIX YHCEI, KOTOpPOe OBLIO
HA4YaToO Ha ypOBHE OCHOBHOIO 0o0Iiero oopasosanus. Ha ypoBHe cpenHero o0iiero
oOpa3oBaHus 0c000€ BHUMaHUE yiemnsieTcs (OpMUPOBAHUIO HaBBIKOB PAallMOHATBHBIX
BBIYHCIICHUM, BKITIOYAIOIIUX B c€0s UCMOIb30BAHKUE PA3TMUHBIX (POPM 3aIMCH YHUCIIa,
yMEHHUE JeNlaTh TPUKHUAKY, BBITIOJHATH NMPUOMKEHHBIE BBIYMCICHUS, OICHUBATH
YUCJIOBBIC BBIPAKEHHS, padOTaTh C MaTeMaTHYECKUMH KOHCTAHTAMH. 3HAKOMBIC
00y4JaronMMCsi MHOYKECTBA HATYPaJIbHBIX, IIEJIbIX, PAIIMOHATIBHBIX U JEHCTBUTEIbHBIX
YHCEJT IOMOJIHSIIOTCS MHOKECTBOM KOMILIEKCHBIX YUCEIN. B KaXKI0M 13 3TUX MHOXKECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIC €My crielin(pruecKkre 3a1auul U ONepaIiu: AeJIeHIe
HAIIeJIO, OTIEPUPOBAHME OCTAaTKAaMHU Ha MHOXECTBE IEJIBIX YHCEeJ, 0COObIe CBOWCTBA
paIMOHAIBHBIX W HUPPAIMOHATBHBIX YHUCEN, apu(METHUECKHE OIepariii, a TaKxKe
W3BJICUCHUE KOPHSA HATYpaJIbHOW CTEIIEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEN.
brnaronmapsi mocnenoBaTeIbHOMY PACHIUPEHUIO Kpyra HCIHOJb3YEeMbIX YHCENl H
3HAKOMCTBY C BO3MOYKHOCTSMH WX TPHUMCHEHHUS IS PEIICHUS Pa3IMYHBIX 3a7ad
dbopMHpyeTCs TIPEACTABICHHE O CIWHCTBE MAaTEMaTHMKHA KaK HayKH W € poiu B
MOCTPOEHUU MO pearbHOr0 MHpa, MIUPOKO HCIOIB3YIOTCS 0000IIeHHE U
KOHKpETHU3aIHsI.

Jluauss «YpaBHEHHUS W HEPABEHCTBA» pEANIM3YeTCs] HAa NPOTSHIKEHUU BCETO
oOy4eHHs Ha YPOBHE CPEIAHETO 00Iero o0pa3oBaHus, TOCKOJIbKY B KaXXJIOM pasjielie
[TporpaMMbI TIpeyCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3a7ad. B pesymnbrare
oOydJaromyecss OBJQJACBAIOT PA3JIMYHBIMU METOJAMH DPEIICHUS pPaIllMOHAIBHBIX,
UPPALMOHATBHBIX, IMOKA3aTEIbHBIX, JOTAPU(IMUUECKHUX U TPUTOHOMETPHUECKHUX
ypaBHEHUH, HEPABCHCTB M CHCTEM, a TakXe 3aJad, COoJepKalluX IapameTphl.
[TomydeHHBIE YMEHHS IIIMPOKO HCIOJIB3YIOTCSA TPU HCCICAOBAaHMHM (QYHKIUNA C
TTOMOIIBIO TTPOU3BOAHOMN, MPU PEIICHUN MPHUKIAIHBIX 33a/1a4d U 3374 Ha HaXO0XKJICHHUE
HauOOJBIITUX W HAMMEHBINNX 3HaueHUW GyHKUWU. JlaHHas comepkaTenbHAs JTUHUS
BKJIFOYAET B ce0s Takke (OPMUPOBAHUE YMEHUHN BBITIOJIHSITH pacu€Thl IO popMyIiam,
npeoOpa3oBaHusl PAMOHANBHBIX, HWPPAMOHATBHBIX W  TPUTOHOMETPUYECKUX
BBIPQXEHHH, a TaK)Ke BBIPAKEHUH, COEep)KAIMX CTENeHH U orapudmel. brarogaps
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U3Y4YEHHIO anreOpanyeckoro Marepuaiga MpPOUCXOAUT JajibHEHIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS O0yd4arommxcs, (QOopMHUPYIOTCS
HaBBIKM JIEAYKTHBHBIX PACCYXKICHHH, paboTbl € CHUMBOJBHBIMH (opmamu,
IIPEICTABIICHNS 3AKOHOMEPHOCTEW U 3aBUCHMOCTEN B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3(pQEeKTUBHbIE MHCTPYMEHTHI JJIsl PEILEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjsigHO JAEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTonuyeckass JnuHUS «DyHkuuu u  TpaduKku»  TECHO
NEPEIIIETAETCA C IPYTUMU JIMHUSAMU YY4E€OHOT O Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T MOCIEAOBATEIBHOCT, H3y4YEHHs Marepuayna. VI3ydeHHe CTEIeHHOW,
MoKa3aTeIbHOM, JOrapu(PMUIECKON U TPUTOHOMETPUUIECKUX (YHKIUI, X CBOUCTB U
rpauKOB, HCIOJb30BaHUE (PYHKUMN ISl PEIICHHs] 3aJad U3 JAPYyTUX Yy4eOHBIX
IIPEIMETOB U PEaJIbHOM )KM3HU TECHO CBA3aHO KaK C MATEMaTHYECKUM aHAJIU30M, TaK
U C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu aTom OoJibllioe BHUMaHUE YIENIeTcs
(OpMUPOBAHNIO YMEHHUS BbIpaxaTb (OpPMYJIaMU 3aBUCUMOCTH MEX]Y Pa3IMYHbIMU
BEJIMYMHAMU, UCCIIEOBATh MOJYyYEHHbIE (PYHKIHHU, CTPOUTh UX rpaduku. MaTtepuai
OTOM COAEPKATENBHOM JIMHUM HAUEJIEeH Ha pa3BUTUE YMEHUHM W HAaBBIKOB,
MO3BOJIIIOIIMX BBIPAXXaTh 3aBUCUMOCTU MEXAYy BEIMUYMHAMHU B Pa3IU4HON (opme:
aHAJUTHYECKOM, Tpadudyeckoi u ciioBecHOM. Ero m3ydueHnne crnocoOCTBYET pa3BUTHIO
QITOPUTMHYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOLIEHUI0O M KOHKPETU3ALHH,
WCIIOJIb30BAHUIO AHAJIOTUH.

CopepxarenpHass JuHHUS «Hagana maTeMaTHyecKoro aHaius3a» I[03BOJISET
CYIIECTBEHHO PACIIUPUTh KPyr KaK MaTeMaTHYeCKHX, TaK W NPUKIAIHBIX 3aj]1ad,
JOCTYMHBIX OOYYaloUIMMCs, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKy CIOXKHBIX (PYHKIHMI, ONpenensiTh UX HauOOoIbIINE U HAMMEHbIIINE 3HAUYCHNUS,
BBIYHUCIIATh IUIOMAAM (Uryp M OOBEMBI Tell, HaAXOAUTh CKOPOCTU U YCKOpPEHHUS
npoueccoB. JlaHHas cojJep)KaTelibHasl JIMHHAS OTKPBIBAET HOBBIE BO3MOXHOCTH
NIOCTPOEHUSI MAaT€MATHYECKUX MOJEJIEH pealbHbIX CUTYAalMi, IMO3BOJISIET HAXOIWUTh
HaWIyyllee peuieHUue B MPUKIAIHBIX, B TOM YHCIE COLHMAIBHO-3KOHOMUYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOrO0 aHajin3a CIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (HOPMANBHO-JIOTUYECKOTO U KPEATHUBHOTO MBIIIJICHUS,
(GbOopMHUPOBAHHIO YMEHUIN pacrlo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTUKH B HayKe,
TeXHUKe M HucKyccTBe. OOyuaromuecs Y3HAIOT O BBIIAIOIIMXCS pe3yibTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMATUKHU KaK HAYKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAUMYECKass JUHUS «MHOXKECTBa U JIOTMKa» BKJIIOYAET B
ceOsi DJEMEHThl TEOpPUU MHOXKECTB U MaTEeMaTHYECKOM JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIE NIPEICTABIICHNS IPOHU3BIBAIOT BECh KyPC IIKOJIBHOW MaTEMaTHUKU U
npearaloT Haumbosiee yHHUBEpPCaJbHBIA S3bIK, OOBEAMHSAIONIMA BCE pa3zelibl
MaTeMaTUKM W €€ NPWIOKEHUH, OHM CBS3bIBAIOT PA3HBIE MAaTEMaTUYECKUE
JUCLUIUIMHBI U MX IPWIOKEHUS B eAUHOE 1ienoe. [103ToMy BaXXHO JaTh BO3MOKHOCTD
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oOydaromemMycsi TOHMMAaTh TEOPETUKO-MHOJKECTBEHHBIM  SI3BIK  COBPEMEHHOM
MaTEeMaTHKU U UCIOJIB30BaTh €ro ISl BBIPAXKEHUS CBOMX MbIcieil. pyruM BaKHbIM
MPU3HAKOM MaTEMaTHUKU KaK HayKd CIEAyeT MPU3HATH CBOMCTBEHHYIO € CTPOroCThb
00OCHOBaHUH W CIIEJIOBaHHUE OMPECIEHHBIM MPABUIaM IMOCTPOCHUS J0Ka3aTeIbCTB.
3HaKOMCTBO C DJJEMEHTAMH MAaTeMaTHYeCKOW JIOTMKU CIIOCOOCTBYET pa3BUTHUIO
JIOTHYECKOTO MBIIUICHUS 00yYaroImnXCsl, TO3BOJIIET UM CTPOUTH CBOM PAaCCyXkICHUS
Ha OCHOBE JIOTUYECKUX MPaBuI, (GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIICHUSI.

B yueObHoM Kkypce «AnreOpa W Hadaga MaTEMaTHUYECKOTO aHaIH3a»
INPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICIHPOBAHUS, KOTOpPHIE TPU3BAHBI
CI0cOOCTBOBaTh  (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluli, HCCIEIOBAaHUSA OSTUX MOJENIeld C TMOMOIIBI0 ammapara anreopsl u
MaTEeMaTHYECKOTO aHalu3a, HWHTEPIpPETAlMd TOMYyYEHHBIX pe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KaKIbIA U3 Pa3/esioB MPOTrpaMMbl, ITOCKOJIBKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS JUIsl PELIeHUs NpUKIagHbIX 3anad. llpu
pEelIEHHH  peallbHbIX  MPaKTUYEeCKUX  3aJay  oOydamliuecs  pa3BUBAIOT
HAOMIOJaTEIbHOCTh, YMEHHE HaxOJuUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
MCTIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTD
110 GOPMHUPOBAHUIO HABBIKOB PEILICHUS MPUKIIAIHBIX 337a4 OPraHU3YEeTCs B MPOLIECCE
U3Yy4EHHUs BCEX T€M Y4eOHOro Kypca «Airedpa 1 Hayalla MaTeMAaTUYECKOTO aHaIN3ay.

Ha m3yuenne yue6HOTO Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHaTN3a
orBoauTcs 272 4daca: B 10 kmacce — 136 wacoB (4 yaca B Hemenmto), B 11 kiracce — 136
yacoB (4 Jaca B HEJIEINIO).



COJEP KXAHUE OBYUYEHUA
10 KITACC

Yucia v BbIYMCICHUS

Pannonansupie uyucia. OOBIKHOBEHHbIE UM JICCSATHUYHBIC APOOH, TMPOIEHTHI,
OeckoHeuHble Tepuoandeckue apodu. llpumeneHue napobOeil U MNPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUHN U peabHOM )KU3HU.

JlelictBuTenpHble  4yWcia. PalnuoHanbHBIE W HMPpPAUMOHAIBHBIC  YHCJA.
Apudmernueckue  omnepanuu ¢ JCHCTBUTENbHBIMH  4HMclaMd.  Mosyib
JNEUCTBUTENHLHOTO 4Yuciia U ero cBoiicTBa. [IpuOmmk€HHbIE BBIUMCICHUS, MpPaBHUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crentens ¢ neabM nokasareiieM. burnom Herorona. Mcmonb3oBanue moaxoasmei
dopMbl 3anmucy ACHUCTBUTENBHBIX YMCEN MJis PEIICHUS NPaKTUYECKUX 3ajad u
IIPEACTABIICHUS TAHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp ¢ palMOHANBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JlecITUUHBIE W HaATypajbHBIE
JorapupMsl.

CuHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YHCJIIOBOI'O apryMeHTa. ApKCHHYC,
aAPKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa v TOXKIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPaBHEHUS .
PaBHOCUIIBHBIE ypaBHEHHs M YypaBHEHUsA-CIEACTBUA. HepaBeHCTBO, pelleHue
HEPABECHCTBA.

OCHOBHBIE METOJBI PEUICHUS LENbIX U JAPOOHO-pAllMOHANBHBIX YpPaBHEHUU U
HEpPAaBEHCTB. MHOIrOWJIEHBl OT OJHOW IEepeMEHHOM. JleneHue MHOrowjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHsl ¢ nenbiMu Ko3hOUIIMEHTaAMH.
Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonaneHbie ypaBHeHUSI. OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX
YpPaBHEHHU.

[Toka3atenbHble ypaBHEHUs. (OCHOBHBIE METOJBI PEIICHHS IOKa3aTeIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue ypaBHeHHs1. OCHOBHBIE METObI PELIECHUS JIOTapUPMUUIECKUX
YPaBHEHHUM.

OcHoOBHBIE TPUTOHOMETPUUECKUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.
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Pemienne cucrem JMHEWHBIX ypaBHEHUW. Marpuia CHUCTEMbI JIMHEWHBIX
ypaBHeHUil. OnpeeuTellb MaTPUIIbl 2X2, €ro TEOMETPUUYECKUIM CMBICII U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHHs, NMPUMEHEHUE OINPENCIHTEN Uil PEUIEHUS CHCTEMBI
JMHEWHBIX YpaBHEHUN. Penenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO CHCTEMBI JINHEMHBIX
ypaBHeHMil. HccienoBaHne IOCTPOCHHOM MOJENM C TOMOIIBID MATpUll |
ONPEAECTUTEIICH.

[TocTpoeHne MaTEMATHYECKUX MOJEIIEN pPEallbHOM CHUTYyalud C ITOMOIIBIO
YPaBHEHUM M HEPABEHCTB. lIpuMeHeHME ypaBHEHHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJlay U 3aja4 U3 pa3IMuHbIX 00JIacTel HAyKU U PeaJIbHOM KU3HHU.

DyHKUMH U TPaPUKH

Oynkuusg, crnocoOsl 3amanus QyHKIuH. B3auMHO o0O0paTHBIE (QYHKIIHH.
Komno3zummss ¢ynkuuid. ['padux ¢dyHkuum. OnemeHTapHble TpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HadeHWi (ynkiuu. Hymu dyHKIum.
[TpomexyTku 3HakomocrossHCTBa. YETHble M Heu€THble (yHKUuU. [lepuoanueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl WU MUHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas | JAPOOHO-TMHEHHAs (YHKIMU. DIEeMEHTapHOe
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHass QyHKIUsl C HaTypaldbHbIM U LEJIbIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i cTeneHu Kak (pyHKIMK 0OpaTHOW CTETEHHU C
HaTypaJIbHbIM MOKa3aTeJeM.

[TokazatenbHass u Jjorapudmuueckas (GyHKIHH, WX CBOWCTBA M TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMIA 71 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckass OKPYKHOCTb, ONPEIAEICHUE TPUTOHOMETPUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B peabHBIX Mpoleccax u siBjaeHusx. [ padhuxu
pEaIbHBIX 3aBUCUMOCTEMN.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTENH. MeTon
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBIE MOCIIEI0BATEILHOCTH.
HcTopusi BO3HMKHOBEHHS MaTeMaTHYECKOTO aHaju3a KakK aHajan3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reomMeTpuyeckas nporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TeoMEeTpUYeCKOn
nporpeccuy. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIM pocT. Hucimo e. PopMyna CIOXKHBIX
IPOLIEHTOB. MIcOap30BaHNE IPOrPECCHH AJIS PELLIEHUS PEAJIBHBIX 33]1a4 MPUKJIIATHOTO
xapakrepa.

HenpepoiBHbIE PYyHKIIMU U UX CBOWCTBA. TOUKM pa3phiBa. ACUMITOTHI IPaUKOB
¢dbyukiui. CpoiicTBa (GYHKIIMHA HENPEPBIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB s
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pereHus: HepaBeHCTB. [IpuMeHeHue CBOMCTB HENMPEePhIBHBIX (DYHKIMI AJIs1 peleHus
3a1ad.

[lepBas u BTOpas mpousBoaHble GyHKIUUA. OmnpeneneHne, TEOMETPUISCKUNA U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBoaHbie AneMeHTapHbIX (GyHKIMMA. [Ipou3BoaHAS CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMIIO3UITUHU (QyHKITHH.

MHo:xecTBa M JIOTHKA

MHO»xeCcTBO, ONepaliy Hajl MHOXKECTBaMU U UX CBOMCTBA. Jlnarpammel Ditnepa—
Benna. [IpumeHeHne TEOpETUKO-MHOXKECTBEHHOTO anmapara Jjisl OMCAHUS PEeaIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOr0 OOBEKTa, CIIEJCTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHHUSL.

11 KIIACC

Yuciia ¥ BBIYUCICHUSA

Harypanbuble u nensie yucia. [IpuMeHeHUE MPU3HAKOB JEIUMOCTH LEIBIX
yuces, Haubosbiuit 0o1uit nenurens (qanee — HOJl) u HaumensIee oOliiee KpaTHoe
(manee — HOK), octaTkoB no monyinto, aaroputma EBknuaa ais pemieHus 3a1ad B
LEJIbIX YHCIIaX.

Kowmrmnekcubie uncna. Anredpandeckas ¥ TpUroHOMeTpudeckasi (GOpMbl 3arucu
KOMITJIEKCHOTO 4ucia. ApuMeTHyecKkrue Oomnepanuy ¢ KOMIUIEKCHBIMU YHCJIAMH.
N3o0pakeHrne KOMIUIEKCHBIX YHUCEI Ha KOOpAUHATHOU mtockoctu. Popmysia Myaspa.
Kopnu n-o#i cTenenn n3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMITIEKCHBIX YU CEN IS
perieHus: GU3NIEeCKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYMHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCUIILHBIE CUCTEMBI U
CUCTEMBbI-CIIe/ICTBUSI. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHE  TPUTOHOMETPUYECKMX  YPAaBHEHMH €  ITOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHHS TTOKA3aTEIbHBIX U JTOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIC METO/Bl PEIICHHS CHUCTEM W COBOKYITHOCTEH pallMOHAJIbHBIX,
UPpALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpuMeHeHuEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUIO MATEeMaTUYECKHUX
3a/1a4 M 3a/1a4 U3 Pa3IMYHBIX 00JacTel HAyKU U peaIbHOW KU3HH, WHTEPIpETaIUs
MOJTYYEHHBIX PE3yJIbTaTOB.

DYyHKIUHN U TPAPUKH



['paduk xommnoszunuu ¢GyHkiuid. ['eomerpudyeckue o00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

['padrueckne MeTonbl pellleHUs YpaBHEHUW U HEpaBeHCTB. [ 'paduyeckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (yHKIMI I8  HCCIEAOBaHUS TPOILECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PEIICHHHM 3a0ad M3 JPYIruxX Yy4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

[IpumMeHeHne NpPOM3BOJHON K HMCCIIEIOBAHUIO (PYHKIUMHA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HanOOoNbIIEro 1 HAaMMEHbBIIETO 3HAYeHUH HEeMpephIBHON
(yHKLIHMH Ha OTPE3KE.

[IppumeHeHne MNPOM3BOAHOM JUI HAXOXKIACHUS HAWIYYIIEro pEIICHHUsS B
IPUKJIAJHBIX 3a/1a4aX, JJIs1 ONPEAEICHUS CKOPOCTH U YCKOPEHUS MPOLECCA, 3aJaHHOIO
dbopmyoii unmu rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO miepBOoOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WHuTerpan. I'eoMeTpu4eCcKUil CMBICI MHTErpayia. BeluucieHue onpeneneéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHeHune nHTerpaia s HaX0KISHHs TUIOIAAEH MIOCKUX GUryp u 00bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsl  pemennii  nuddepeHanbHbIX  ypaBHeHH. Maremaruueckoe
MOJIEJIMPOBAHUE PeaIbHBIX MPOLIECCOB C MOMOIIBIO JU((EepeHIINATbHBIX YPaBHEHHI.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  YYEBHOI'O KYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMK O0OYYaIOMIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBA, MPEICTABICHNE O MaTeMAaTHYECKHUX
OCHOBAaX  (PYHKIMOHUPOBAHUSI  PA3JIUYHBIX  CTPYKTYp, SBJICHHUHA, TPOUEIYP
rpaXKJaHCKOT0 00IIecTBa (BBIOOPHI, OMIPOCHI U IPYTO€), YMEHHE B3aUMO/ICHCTBOBATH C
COIMATBHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH W Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXEHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHUHCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMAaTHUKOB M POCCHUUCKOW MaTeMaTHYE€CKOM IIKOJIBI,
WCIIOJIb30BAHUE OTHUX JIOCTHOKCHUN B JPYrUX HayKax, TEXHOJOTHX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSA, ATUYECKOTO TOBEJCHHS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTIKCHHN HAYKW U JIEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUIHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAas ACTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHUI, pacCy ACHUN, BOCOPUUMYHUBOCTh K
MaTEeMaTHYECKUM aCTIeKTaM Pa3INYHBIX BUIOB HCKYCCTBA,;

5) pu3nYecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTUUYECKUE 3HAHUS B MHTEpECcax
3I0pOBOTO M Oe30macHOr0 o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U OTIbIXa,
perynsipHas (u3uyeckas akTUBHOCTb), (DU3MYECKOE COBEPILICHCTBOBAHUE TMPU
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU TPYAOTIO0MS, MHTEPEC K PA3TUIHBIM
chepam mNpodecCHOHAIBHOM IEATCIIbHOCTH, CBSI3aHHBIM C MaTEMaTUKONW H €€
MPWIOKEHUSAMH, YMEHHE COBEpIaTh OCO3HAHHBIA BhIOOp Oyaymied mpodeccnu u
peann30BBIBATh COOCTBEHHBIC XWU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTEeMaTUYECKOMY OOpa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HM,
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TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN MTPAKTUUECKUX 3a]]a4 MaTEMaTHYECKOM
HaIpPaBJICHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKON  KYyJbTYpbl, TOHMMaHWE  BIUSHHS
COITMAIbHO-?PKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHHME IMPUPOJAHOM M COIMAIbHOU
CpeIlbl, 0OCO3HAHUE TJI00ATBHOTO XapakTepa KOJIOTHIECKHUX MPO0JIeM, OpUEHTAITUS Ha
MIPUMEHEHUE MaTEeMaTHYECKUX 3HAHHM JUIsl PEIIeHUs 3a7a9 B 00JaCTH OKPY KArOIIeH
Cpelbl, IJIAHUPOBAHHE TOCTYNKOB WU OIEHKHM KX BO3MOXHBIX MOCIEACTBUM st
OKpY’Karolen Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, TOHUMAHUE MaTEMAaTHYECKON
HayKH Kak cepbl YeJIOBEUECKON JEATEIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUI Pa3BUTHUS ITUBWIM3AIMU, OBJIAJICHUE SI3IKOM MAaTEMAaTHKU W MAaTE€MaTHYE€CKOU
KYJIbTYPOU KaK CPeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITh IPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
00BEKTOB, TOHSATUM, OTHOIIEHUN MEXIYy MOHATUIMH, (OPMYJIUPOBATH ONPECTCHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAILIMU, OCHOBAHUS JJIS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A,;

BOCIIPUHUMATD, dbopmynrpoBaTh u npeoOpa3oBbIBAThH CYXIICHUSI:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOJIOJICHUSIX M YTBEPXKICHUSX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

Je7aTh BBIBOJBI C HCMOJb30BAHHEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUMN
(OpsiMble 1 OT MPOTHBHOIO), BBICTPAUBATh APTyMEHTALIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHoM 3a1aun (CpaBHUBATH HECKOJIHKO BAPUAHTOB
peleHusi, BRLIOUpaTh HanboJee MOAXOIAIINNA ¢ YIETOM CaMOCTOSITEILHO BBIICIICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
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UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMS,
(dbopMyIHpoBaTh BONPOCH, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEMy, yCTaHABIUBATh
UCKOMOE M JaHHOe, (HOpPMHpOBATh THIIOTE3y, apryMEHTHPOBATh CBOIO IMO3HUIIUIO,
MHEHHE;

IPOBOJNUTH CAMOCTOATEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIET0BAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYecKOro OObeKTa, SBJICHHs, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBAaTh OOOOIICHHS] W BBIBOJBI IO pe3yJbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTD OJTy YEHHBIX
pe3yNbTaToB, BBIBOJAOB U 0000IIEHUI];

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakXKe BbBIIBUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH AePUUUTHI MH(POpPMAlLlMU, JAaHHBIX, HEOOXOAMMBIX JUJIi OTBETa HA
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(OPMALUIO W3 MCTOYHUKOB PA3UYHBIX THUIIOB, aHAIM3HPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIIMIO PA3IUIHBIX BUIOB B (OpM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh MHGOPMALUIO, NPEACTaBIATh €€ B pPa3IMUYHBIX (opMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLIEHWBATh HAAEKHOCTh WH(POPMAIIMH TI0 CAMOCTOSITENNEHO CHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIUPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBHUSMHU U
LEJSIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XO1y PEIIECHMS 3a/1a4i, KOMMEHTUPOBATh
MOJIyYeHHBI PE3yIbTarT;

B XO0/Ie OOCYXXJIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOMl TEMBI,
npo6JieMbl, perraeMoi 3a/1aui, BbICKa3bIBaTh UACH, HAlIEJICHHBIC HA MIOMCK PEIICHHUS,
COMOCTAaBIISATh CBOM CYXACHHUS C CYXKICHUAMH JPYyTUX YYaCTHUKOB JIHAJIOra,
OoOHapy’KHUBaTh pa3Iu4Ke U CXOJICTBO MO3UIIHI, B KOPPEKTHOM (popme popMyIrpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yAbTaThl PEIICHUs 3aJay, SKCIEPUMEHTAa, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPaTh (OpPMAT BBICTYIUIGHMS C Y4€TOM 3ajad
NpEe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:
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COCTaBJIATh IUIaH, AITOPUTM pPELIEHUsS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢
y4€TOM MMEIOIINXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(POPMaALIUU.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT !

BJIa/IETh HaBbIKAMH [TO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUA W MBICIHUTEIBHBIX MPOLIECCOB, WX pEe3YyJbTaTOB, BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YNbTATa PELIEHUS MATEMAaTHYECKOU
3aJ1auu;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PELICHUM 3aJa4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WM HEJOCTH)KEHUS PE3yJIbTaTOB JEATENbHOCTH, HaXOAUTh OIIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasl 1eATEJIBHOCTD:

NOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHIUBUIYAIbHOU
paboThI TP PEIICHUH y4E€OHBIX 3a7a4, IPUHUMATh LEJIb COBMECTHOM JIEATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pacnpeAensiTth BUAbl padoT,
JIOTOBapuBaThes, OOCYXJaTh HPOLECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUs
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCykAeHHs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh Pa0dOThI U KOOPAUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMAaH/]Ibl, OLICHUBATh KA4E€CTBO CBOErO BKJIAJa B
OOIIMIA MPOAYKT IO KPUTEPUSM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kJiacce oOydYaromuiicss TMOMYYUT CIETYIOIINE
MpeAMETHBIE PE3yJIbTAThI IO OTACJIBHBIM TEMaM padoueil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Hayalla MaTEeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBATH TMOHATHSIMHU: pPAIMOHATBLHOE 4YHCIO, OECKOHEUHas
nepuoAndeckas  ApoOb, TMPOLEHTHI, HPpaAlMOHAIBLHOE  YHCIO0, MHOXECTBa
pallMOHANIBHBIX U ICMCTBUTENIbHBIX YUCEN, MOIYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTH JPOOHU M TPOIIEHTHI JIJIsl PEIICHUs] MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX
OTpacier 3HaHUU U PEATbHOU KU3HU;

MPUMEHSTh MPUOTUKEHHBIC BBIYMCICHUS, MPaBUIa OKPYTJICHUS, TIPUKUAKY U
OLICHKY pE3yJIbTaTa BEIYMCIICHUM;
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CBOOOJHO OMEpUpPOBATh TMOHATHEM: CTEMEHb C 1EJIbIM IOKa3aTelieM,
WCITIOJIB30BATh MOAXOMSIIYI0 (OpMy 3amuch JACHCTBUTEIBHBIX YHCEN JJISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX;

CBOOOJTHO OIEpUPOBaTh MOHATHEM: APUDMETHUECKUI KOpPEHb HaTypaJlbHOU
CTEIICHH;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHATIBHBIM MTOKA3aTEIEM;

CBOOOJTHO OMEPUPOBATH TMOHATHSAMH: JOorapudM dYHCIA, JACCATUYHBIC U
HaTypaJIbHBIC JIOTapU(DMBI;

CBOOOJHO OMNEPUPOBATh TMOHATUSIMHU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATHUSIMHU: APKCHHYC, APKKOCUHYC W APKTAHIE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH MOHATUSAMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHSTh Pa3IMyHbIE METOAbl PELICHUS] PAIUOHAIBHBIX W JIpPOOHO-
palMOHATIBHBIX YPABHEHHM, IPUMEHATH METO HHTEPBAJIOB JJIsI PEIIIEHUSI HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMU: MHOTOUYIEH OT OJIHOM TNEePEeMEHHOMH,
MHOTOWIEH C LEIbIMU KOd()PUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTD JICJICHHUE
MHOTO4JIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera qis pemenus
3a1ay;

CBOOOJ/IHO OTMEPUPOBATh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpEIeIUTENb MATPHULIBI 2 X 2 ¥ €r0 TEOMETPUUECKUI CMBICIT, UCIIOJIB30BaTh CBOMCTBA
onpenenurens 2 X 2 aJisi BBIYUCICHUS €r0 3HaYEHUsI, IPUMEHSTh ONPEEIUTENN AJIs
pPEIICHUSI CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOJAEIUPOBATH PEAJbHBIE CUTYAIIMU C
MIOMOILIBI0 CHUCTEMBI JINHEWHBIX YPaBHEHUM, UCCIIEIOBATh MOCTPOCHHBIE MOJICIH C
IIOMOILBIO MaTPULL U ONPEIEIIUTENEN, UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJILTAT;

MCITI0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHSIMH JJI TPeoOpa30BaHus BEIPAKEHUN;

BBITIOJIHATh MPE0OpPA30BAHMS YHUCIOBBIX BBIPAKECHHM, COACpPKAIIUX CTETCHU C
palMOHATIBHBIM MOKA3aTEeJIEM;

WCIIOJIB30BaTh CBOMCTBA JiorapudMoB 1Jisl TpeoOpa3oBaHus JOrapuOMUIECKUX
BBIPAKCHUM,

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: HWPPANMOHAIBHBIC, TTOKa3aTeIbHBIC U
JorapugMuUUYecKre yYpaBHEHUs, HAXOJUTh MX PEIICHUS C MOMOIIBI0 PAaBHOCHUIIBHBIX
MEePEX0JI0B W OCYILECTBIISASI TPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUECKHE (POpMyJbl IS MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO  OMEPUPOBATH TOHSATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OpUMEHATh  HeoOxoaumble  GOpMyJbl  JUisl  pElIeHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;
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MOJIEJIMPOBATh PEAJIbHBIE CUTYAIIUH Ha SI3bIKE alIreOpbl, COCTABIIATH BIPAXKEHMS,
YPaBHEHUS, HEPABEHCTBA I10 YCJIOBUIO 33J]a4M, UCCIEN0BATh TOCTPOEHHBIE MOJEIIHU C
UCITOJIb30BAaHUEM anmapara ajareOpsl.

DOyHKUMH U TPaPuKU:

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: (PYHKLHUS, CHOCOOBI 3afaHusl (PYHKIMH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIIO3ULIMS (PYHKIHMA, TpapuK (YHKIIMH, BHITOIHATH
3JIeMEHTapHbIe MpeoOpa3zoBaHus rpapuKOB QYHKIIHIH;

CBOOOJHO OIEPUPOBATH TMOHATHUSIMH: OOJACTh OINPEAECICHHS W MHOYKECTBO
3HaYCHUM QPYHKINHU, HYJIH QYHKIHMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOO/IHO ONEpPUPOBATh NOHATUAMU: YETHBIE U HEYETHbIE (PYHKIMH,
nepuoanydeckre (yHKIUHU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (yHKLIHHM, HauOoOJIbllleé W HAaWMEHbIIEEC 3HaueHHEe (QYHKUUHA Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpUPOBATHh NMOHITUSAMM: CTEHEHHAs] (PYHKUUS C HATYpPaJbHbIM U
LEeNbIM [OKa3aTeseM, Ipa@UuK CTENEeHHOM (YHKUMM C HaTypajdbHbIM M LEJIbIM
nokasareyieM, rpaduk KOpHA N-OM CTENeHW Kak (PYyHKUMU OOpaTHOW CTENEHU C
HaTypaJbHbIM MOKa3aTeJeM;

ONEpUPOBATh MOHATUSAMM: JIMHEHHAs, KBaJpaTU4yHas U JIpOOHO-TMHEHHAs
(GyHKIUM, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIOKa3aTelbHas M JiorapupmMuueckas
GyHKIMHM, MX CBOWCTBAa W rpaduKH, UCHOJIb30BaTh HX TIpa@uUKd s peleHus
YPaBHEHMU;

CBOOO/IHO ONEpUPOBaTh MOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJB30BaTh rpaduku  (YyHKIUHA IS UCCIENOBAHUS  IMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIIEHUH 3aad U3 JIPYTUX Y4eOHbIX MPEAMETOB M PEalbHOU
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BEIMUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

cBOOOIHO ONEpUpPOBaTh MOHATHAMH: apupMeTHYecKass U TeoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO yOBbIBAIOIIAsi F€OMETPUYECKasl MPOrpeccusi, JTMHEUHBIN U
HKCIIOHEHIUATBHBIN POCT, (POpMyJia CIIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM I PEUIEHUS PEAIbHBIX 3a4a4 MPUKIAJHOTO
XapaKkTepa;

CBOOOJHO OMEpUPOBATh MOHATUAMU: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3aJaHUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPAHMYEHHBIE MOCJEI0BATEIBLHOCTH,
MOHMMATh OCHOBBI 3aPO’KJICHUSI MaTEMaTUUYECKOI0 aHajIn3a KaK aHanu3a OECKOHEYHO
MaJbIX;

CcBOOO/IHO ONEPUPOBATH NOHATHUAMHU: HENPEPBIBHbIE (PYHKIMU, TOUKU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;
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CBOOOIHO OIIEpUpOBaTh IOHATHEM: (YHKLMs, HENpepblBHAs Ha OTpPE3KeE,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUI 17151 peLICHHs 3a/1a4;

cBOOOIHO ONEPUPOBATh MOHATHIMHU: TIEpBasi U BTOpasi MPOU3BOIHBIC (HYHKIUH,
KacaTenabHas K rpaduky QyHKIUH;

BBIYMCIIATH IPOU3BOJIHBIE CYMMBI, IPOU3BEICHNUS, YACTHOTO U KOMITO3HUIIMH ABYX
(byHKIMi, 3HaTh IPOU3BOIHBIC STIEMEHTAPHBIX (PYHKIIMIA;

UCIOJB30BaTh TECOMETPUUECKUA U (U3UYECKUH CMBICI TMPOU3BOJHON s
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSMU: MHOYKECTBO, OTIEPALIUN HAJl MHOYKECTBAMU;

WCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJisi ONMMCAHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOIHO OINEpPUPOBaTh NOHATHUAMU: OIpPEIEICHHE, TeopeMa, YypaBHEHHE-
CJIEJICTBUE, CBOICTBO MaTeMaTHUYECKOTO OOBEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kJiacce oOydyaromwuiicss TMOMYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTAThI IO OTJAEIBHBIM TEMaM padouel MporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJIHO OIEPUPOBATh MOHATHAMU: HATyPAJIbHOE U LEJI0€ YUCIO, MHOKECTBA
HAaTypaJbHBIX MU LEJNBIX YUCEJ, UCIOJB30BATh NPU3HAKU JIEIMMOCTH LIEJIBIX YHUCEN,
HOJl n HOK HaTypasbHBIX 4ucen Uil pEIIeHUs 3aAad, NPUMEHATh alrOpUTM
EBxnuna;

cBOOOZIHO ONEepUpoBaTh MOHSITHEM OCTaTKa IO MOJIYJIIO, 3alUChIBAThH
HaTypaJbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMIUIEKCHBIX 4YHCEJI, MPEACTaBIATh KOMIUIEKCHbIE 4YMClia B ajlreOpandyeckod u
TPUTOHOMETPUUYECKON (opMe, BBINNOIHATH apUPMETHUECKHE ONEepaluud C HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHSATUSIMU: HPPALMOHAIBHBIE, IOKa3aTelbHbIE U
Jorapu(pMUUEcKre HEPABEHCTBA, HAXOIUTh UX PELIECHUS C MOMOILBIO PABHOCUIIBHBIX
IIEPEXO0/I0B;

OCYUIECTBJISATH OTOOP KOPHEN MPH PElIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOJHO  OINEpUPOBaTh MOHSITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxoaumble  GOpMyJbl  JUIsl  pEUIeHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CcBOOOIHO OMEpUpPOBATH MOHSATHUSIMHU: CUCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWIIbHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS, HaXOAUTh DPEIICHHUS
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CUCTEMBl M COBOKYMHOCTEH palMOHAIBbHBIX, HUPPALMOHAIBbHBIX, MOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

peliaTh paluoHAIbHbIC, HPPALMOHAIbHBIE, TOKA3aTeIbHbIC, JIOTApU(PMUIECKIE
U TPUTOHOMETPUYECKHE YpaBHEHHS W HEPaBEHCTBA, COJEpXKAIlMEe MOIYJIU U
napameTphl;

NPUMEHATh IpaQUUecKue METOMAbl JJI PEUICHUS YPaBHEHUN M HEPABEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBATh PEaJIbHbIE CUTYyallut Ha A3bIKE aJIr€Opbl, COCTABIATh BBIPAKEHNU,
ypaBHEHUSI, HEPABEHCTBA M HX CHUCTEMbl IO YCJOBHUIO 3a/laud, HCCIEeI0BaTh
MOCTPOEHHBIE MOJIEIN C MCIOJIB30BAHMEM ammapara ainreOpbl, UHTEPIPETHPOBATH
IIOJTyYEHHBIN PE3YJIbTAaT.

DOyHkuuu U rpapuku:

CTPOUTh TpaduKh KOMIO3UIMHU (PYHKIUM C MOMOUIBIO 3JIEMEHTApHOIrO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UIUU IBYX (DYHKIIMIA;

CTPOUTHh F€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPJAUHATHOM
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: TPpaMKU TPUTOHOMETPUUECKUX (PYHKIUH;

OPUMEHATh (QYHKIMW JJI8 MOJETUPOBAHUS U MCCIENOBAaHUSA PealbHbIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajmsa:

UCITI0JIb30BaTh MPOU3BOIHYIO ISl UCCEN0BaHUSl (YHKIMHA HA MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIEe U HAMMEHbIEEe 3HAYCHUS (DYHKIIMM HEMPEephIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO [UJISl HAXOXKJEHHS HAWIyYIIero pelieHus B
NPUKIAJAHBIX, B TOM YHUCJIE COLUUATbHO-I)KOHOMHUYECKHUX, 3a/a4ax, AJ ONpeAeIICHUs
CKOPOCTHU U YCKOPEHUS MpoIiecca, 3aaHHOr0 GopMyion uin rpadukoM;

cBOOO/IHO ONEpUPOBATh MOHIATUSIMU: TIEpBOOOpa3Hasi, OoNpeaeaEHHbIN HHTErpal,
HAXOJIUTh MEPBOOOPA3HbIE AJIEMEHTAPHBIX (PYHKIMHA W BBIYUCIATH WHTETpaj IIo
dbopmyne Hetotona-JleiiOnuiia;

HAXOJUTh TJIOLIATAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh TMPEACTABICHUE O MaTEeMaTHYECKOM MOJEIUPOBAHUM Ha NpHUMEPE
coctaByieHust U PepeHINaTbHBIX YPAaBHCHUI;

pemaTh NPUKIAJHbIE 3aJa4yd, B TOM YHCJE COLMAIbHO-DPKOHOMHYECKOTO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HanMeHoBaHMe pa3jeioB U TeM
w/n v Beero Kontposabnbie Ilpaktuueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
MHOX€eCTBO JIEUCTBUTEIHLHBIX UHCEI. https://lib.myschool.edu.ru/
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. Crenennas GyHKIHS C 12 1 https://lib.myschool.edu.ru/
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1 https://lib.myschool.edu.ru/
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1 https://lib.myschool.edu.ru/
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1 https://lib.myschool.edu.ru/
Jlorapumuueckue ypaBHEHUs
5 TpuroHomMeTpuueCcKe BeIpaXEHUA U 29 1 https://lib.myschool.edu.ru/
ypaBHEHUs
[TocnenoBaTeabHOCTH M NPOIPECCUA 10 https://lib.myschool.edu.ru/
HenpepsiBable pynkuuu. [IponsBoanas 20 https://lib.myschool.edu.ru/
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ) https://lib.myschool.edu.ru/
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

19

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
/i HporpaMMbi Beero Kontposabnbie Ilpaktuueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
1 HCCHGHOBaHI:Ie (ynxuii ¢ nomompIo 22 1 https://lib.myschool.edu.ru/
IIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1 https://lib.myschool.edu.ru/
3 I'paduxu TPUTOHOMETPHUYECKUX (YHKITHHA. 14 1 https://lib.myschool.edu.ru/
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanmonansHble, MOKa3aTelbHbIE U 24 1 https://lib.myschool.edu.ru/
norapuMUYECKHe HEPABCHCTBA
KoMmnnexcHbie uncia 10 1 https://lib.myschool.edu.ru/
HarypanbHble u 1ienble ynucna 10 https://lib.myschool.edu.ru/
CucreMsl pallMOHaIbHBIX, HPPALMOHAIBHBIX https://lib.myschool.edu.ru/
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUN
8 3ama4u ¢ mapameTpamMmu 16 1 https://lib.myschool.edu.ru/
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AL 16 ) https://lib.myschool.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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