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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamMmma ydeOHOro Kypca «Anredpa M Hayajga MaTEMaTHUYECKOTO aHaiau3a» 0a30BOr0 YPOBHA IS
oOyuaroruxcst 11 kmaccoB pazpaboraHa Ha ocHoBe dDenepanbHOr0 TOCYAapCTBEHHOrO 0OOpa30BaTENBHOTO CTaHJapTa
cpenHero obOmiero o0pa3oBaHHsA, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABIAEMBIX K MaTEMaTUYECKOMY
o0pa3oBaHMIO, W TPATUIIMNA POCCUUCKOTO oOpaszoBanms. Peamusammsi mporpaMmbl O0OECIIEYMBACT OBJIAJICHUE KITIOYEBBIMU
KOMITCTCHIIUSIMHM,  COCTAaBJISIOMIMMHA  OCHOBY IS CaMOPa3BUTHUA W  HEMPEPHIBHOTO 00pa30BaHUs, IICIIOCTHOCTH
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U IMO3HABATEIHHOTO PA3BUTHS JIMYHOCTH O0yUaIOIIMXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havaja MaTeMaTHYSCKOTI'O aHAJIM3a» SBISICTCS OJHUM M3 HanOoJiee 3HAYMMBIX B IIPOTpaMMe CTapIICH
IIKOJIbI, TTOCKOJIbKY, C OJHOH CTOPOHBI, OH O0OECIIeYMBACT MHCTPYMEHTAJIBbHYIO 0a3y IS M3YYCHHS BCEX C€CTECTBEHHO-
HAy4YHBIX KypCOB, a C JIPYrOodl CTOPOHBI, (POPMHUPYET JOTHYECKOEC W aOCTPaKTHOE MBIIIICHHE YYalluxcs Ha YPOBHE,
HEOOXOJIMMOM JISI OCBOCHHSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B paMkax maHHOro Kypca
y4yalmyecss OBJIAJCBAlOT YHHMBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (GOpMYyJIHpPyeT CBOU JOCTHXKCHUS B
MaTreMaTH4decKou Gopme.

Kypc anreOpsl 1 Haya MaTeMaTHYECKOrO aHajIM3a 3aKJIaAbIBaeT OCHOBY ISl YCIICIITHOTO OBJIAJICHHS 3aKOHAMH (PH3UKH,
XUMHH, OMOJIOTHH, TTOHUMAHUs OCHOBHBIX TCHJICHIIUN SKOHOMHKH M OOIIECTBEHHOW YKM3HH, IMO3BOJIIET OPUECHTHUPOBATHLCS B
COBPEMCHHBIX ITU(MPOBBIX M KOMIILIOTEPHBIX TEXHOJIOTHSX, YBEPCHHO HCIIOJIB30BaTh MX B IOBCEIHECBHOW XU3HH. B ToXe
BpeMsI OBJIQJICHHE a0CTPAKTHBIMHU M JIOTHYCCKH CTPOTMMH MaTEeMaTHUYECKUMHU KOHCTPYKIIMSMHU pa3BUBACT YMCHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTHHHOCTH  YTBEPXKJICHHUS, HCIOJIL30BaTh O0OOMIEHME M  KOHKPETH3AIMIO,
aOcTparupoBaHHe M aHAJIOTHI0, GOPMHPYET KpeaTHBHOE M KPUTHYECKOE MbIIUICHHE. B Xoae M3ydeHus ajareOpbl U Havall
MaTEMaTHYECKOr0 aHajiM3a B CTapIIed IIKOJE YdYalldecs TIOJIy4aroT HOBBIM ONBIT pEHICHHWS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEIIEHOTO TIOCTPOSHUSI MAaTEMATHUECKUX MOJICICH pEaNbHBIX CUTYallMid W WHTEPIPETAIMH ITOJIYICHHBIX PEIICHUH,



3HAKOMATCS C INPUMEPAMM MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE M B MCKYCCTBE, C BBIAAIOIIAMMCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o0nanaer 3HaunTENbHBIM BOCIIUTATENBHBIM OTEHLIMATIOM, KOTOPBIN pealn3yeTcs Kak uyepe3 yueOHbId MaTepuail,
CHOCOOCTBYIOLIMI (POPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS, TaK U Yepe3 cretnu(uKy yueOHOU NesATeNbHOCTH, TPEOyIoIei
CaMOCTOSITENIBHOCTH, AKKYPaTHOCTH, NPOJOLKUTEIBHOM KOHIIEHTpPAaUWMM BHUMAHUSA M OTBETCTBEHHOCTH 34 MOJIyYEHHBIN
pe3yJbTar.

B ocHoBe meToauku 00yuyeHus anreOpe W HadajlaM MaTeMAaTHYECKOrO aHaju3a JIEKHUT JeATEIbHOCTHBIA HPHHIIMII
o0yueHus.

Crpykrypa Kypca «Anrebpa M Hayajla MaTEMaTHUYECKOIO aHAJINW3a» BKIIOYAET CIEAYIOIIUE COJIEpKaTEIbHO-
MeToAnYeckue JHUHUM: «Yucia W BblUMCICHHS», «DyHKIMU U rpadukm», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MAaTeMaTUYECKOTO aHAIN3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUN U3Y4al0TCs Ha
INPOTSKEHUH JIBYX JIET OOYUYEHHsI B CTapllel IIKOJIEe, ECTECTBEHHO JOMOIHSIS APYT Apyra U MOCTENEHHO HACHIIIAICh HOBBIMU
TeMaMu U pasjenamu. JlaHHBIM Kypc SIBISETCS MHTETPATUBHBIM, NMOCKOJBKY OOBEIUHSET B ce0e COAEpKAaHUE HECKOJIBKUX
MaTEeMaTHYECKUX AUCUMIUIMH: anredpa, TPUTOHOMETPHUsS, MaTeMaTUUYECKUN aHaiIu3, Teopusi MHOecTB U ap. [lo mepe Toro
KAaK y4alluecsl OBJIaJIEBAIOT BCE Oosiee IMPOKUM MATEMATUUYECKUMM allapaToM, y HHUX MOCIEAOBATENbHO (HOPMHUpPYETCS U
COBEPUIEHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTHYECKYI0 MOJEIb PEAIbHOW CUTYyallu, NMPUMEHATh 3HAHMS, ITOJTYYEHHBIC B
Kypce «Anrebpa ¥ Hayajga MaTeMaTHUYECKOTO aHaiu3a», JUIs PELIeHUs CaMOCTOSTENbHO C(HOPMYJINPOBAHHON
MaTeMaTUYECKOM 3a/1a4H, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN PE3yJIbTaT.

ConepxarenpbHO-MeTOAUYeCKas JHUHUS «YHcia U BBIYMCICHHS 3aBepliaeT (OPMUPOBAHUE HABBIKOB HMCIOJIb30BAHMS
JNEUCTBUTEIBHBIX YHCEJN, KOTOpOoe ObLJIO HAa4aTO B OCHOBHOM IIKoje. B crapiiell mikojie 0co00€ BHUMAHHE YIEISACTCS
(GOpPMHUPOBAHUIO MPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUMX B Ce0s MCHOJIb30BAaHUE PA3JIMYHBIX (OpM 3amucu
JNEHUCTBUTEIBHOTO YHCJIA, YMEHUE PALMOHAIBHO BBINOJIHATH AEHCTBHA C HUMH, J€1aThb NPHUKUAKY, OLEHUBATh PE3YJIbTaT.
OOyuaromuecs MOIy4YarOT HABBIKM MPUOMMKEHHBIX BBHIYMCICHUM, BBINOJHEHUS NEHCTBUI C 4YHCIaMH, 3allMCaHHBIMU B
CTaHAApTHOM (opMe, UCTIONIH30BAHUS MATEMATHUECKIX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHUM.

JIunaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCEro oOy4eHHs B CTaplIed HIKOJE, MOCKOJbKY B
KaXKIOM pa3zJiesie MPorpaMMbl IPETyCMOTPEHO PELIEHNE COOTBETCTBYIOMMX 3aAa4u. OOyyaromumecs OBIaIeBalOT Pa3IuUHbBIMU



METOJaMH PEIICHUS MEJIbIX, PAIMOHAIBHBIX, UPPAIMOHATBHBIX, TTOKA3aTEIbHBIX, TOTAPU(YMHUUECKIX U TPUTOHOMETPUIECKUX
ypaBHEHUH, HEPABCHCTB M WX cHUCTEeM. llolydeHHBIC YMEHHS HCIOJIB3YIOTCS TPH HCCICIOBAHUU (PYHKIIUNA C TTOMOIIBIO
POU3BOJIHOM, PEIICHUU MPUKIATHBIX 3a/lay U 33Ja4 Ha HAXOXKJICHUE HAMOOJBIIUX M HAMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conepkarelibHas JUHUS BKIIOYaeT B ceOs Takke (POpMUpPOBaAHME YMEHHU BBINOJHATH pacd€rbl mo (Gopmysam,
peoOpa3oBaHusl 1ENbIX, PAlMOHAIBHBIX, UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKEe BbIpaKEHUH,
colepKalmx CTeneHu W Jyorapudmbel. braromapss u3ydeHuto anreOpanmveckoro maTepuaia MPOUCXOIUT ajbHEHIee
Pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS ydaniuxcs, GOPMUPYIOTCS HABBIKH JCTYKTUBHBIX PACCYKICHUH,
paboThl C CUMBOJIbHBIMU (pOpMaMu, MPEICTaBICHUS 3aKOHOMEPHOCTEW U 3aBUCMMOCTEH B BUJIE PABEHCTB W HEPABEHCTB.
Anrebpa npemnaraet 3¢HEKTUBHBIE UHCTPYMEHTHI ISl PEIICHUs MPAKTUUYECKUX M €CTECTBEHHO-HAYUYHBIX 3aj1a4, HATJSIHO
JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenpHo-MeToandeckast JuHus «DyHKIUKU U TpaduKu» TECHO MEPEeIIeTaeTcss C APYrUMHU JUHUAMH Kypca,
IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aa€T MOCJIEN0BATEIbHOCTh U3YYEHUsl MaTepuaia. M3yuyeHue CTeneHHOW, T0Ka3aTeIbHOM,
norapu(MUUECKOd U TPUTOHOMETPUYECKUX (YHKIUNA, UX CBOMCTB M TpadUKOB, MUCIHOJIb30BaHUE (DYHKIMM I perieHUs
3a/lady U3 JIPYrUX Y4EOHBIX MPEIMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKMM aHAIN30M, TaK U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3Tom Oosbliioe BHUMaHHE ynensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTb
dhopMysiaMu 3aBUCHMOCTH MEXY Pa3IUYHBIMU BEJIMYMHAMH, UCCIEAOBATH MOJTYYEHHbIC (DYHKIMU, CTPOUTH UX TpadUKu.
Marepuan 3Toi coaepkKaTeIbHON JIMHUY HALICJIEH HA PA3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKATh 3aBUCUMOCTH
MEXy BEIMYMHAMH B pa3au4HONW ¢dopme: aHaTUTHYECKOM, rpaduueckoil u cimoBecHOil. Ero msydenwe crocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTU K OO0OIIEHUIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenpHass nuHus «Havama MaremaTtndeckoro aHann3a» MO3BOJISIET CYIIECTBEHHO PAaCUIMPUTh KPYr Kak
MaTeMaTUYECKUX, TaK ¥ MPUKIIAIHBIX 33/1a4, TIOCTYIHbBIX 00YYaIOIIMMCS, Y KOTOPBIX MOSIBJISIETCS BO3MOKHOCTh UCCIIEI0BATh
U CTpouTh Tpaduku (GyHKIUNA, ONPENESIsITh MX HAUOOJBIINE W HAWMEHbBIINE 3HAUCHUS, BBIYUCIATH IUIOMAIu GUTYp H
00BEMBI TeJI, HAXOUTh CKOPOCTH U YCKOPEHUS TpoiieccoB. JlaHHas comepikaTeNbHasi TUHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH
MOCTPOCHUSI MAaTEMATUYECKUX MOJICNIC pealbHbIX CUTYallMd, HAXOXXICHUS HAWIYUILIETrO PEIICHUS B MPHUKIATHBIX, B TOM
YHUCJIe COIMATbHO-DKOHOMUYECKHUX, 3aJja4aX. 3HAKOMCTBO ¢ OCHOBAaMHU MaTeMaTHYECKOr0 aHajdu3a CIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEATUBHOTO MBINLIEHUS, (DOPMHUPOBAHUIO YMEHUN PACMO3HABATH MPOSBICHHUS



3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE M HcKyccTBe. OOyyaromuecss y3HaIOT O BBIIAIOIIUXCS pe3ysibTaTaxX, NOJyYEeHHBIX B
XO/JI€ Pa3BUTHSI MATEMATHKU KaK HAYKH, U UX aBTOPAX.

ConepxarenpHo-MeTOAMYECKasd TUHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM ITOCBSAIIEHA 3JIEMEHTaM TEOPUU MHOKECTB.
TeopeTuko-MHOKECTBEHHbIE NPEICTABICHUS MPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MaTeMaTUMKU M NpeUIaraloT HaumOoJsee
YHUBEPCATbHBIA S3BIK, OOBEIMHSIONIUI BCE pas3felibl MaTeMaTMKH U € TPUIIOKEHUH, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKHE NUCLMIUIMHBI B equHoe 1enoe. 1103roMy BaXHO NaTh BO3MOKHOCTh IIKOJIBHUKY NOHHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MaTEMAaTUKU U UCIIOJIb30BAaTh €0 JJI BBIPAXKEHHSI CBOMX MBICIICH.

B kypce «Anrebpa M Hayaja MaTEeMaTUYECKOrO aHajIM3a» MPHUCYTCTBYIOT TaKKE€ OCHOBbI MaTeMaTH4ECKOIrO
MOJIETTUPOBAHUs, KOTOpbIE NMPU3BAHBI C(OPMUPOBATH HABBIKM MOCTPOEHUS MOJEJEH peajbHBIX CUTYyallUuid, UCCIIEIOBAHMS
ATUX MOJIENIEH ¢ MOMOIIBIO ammapaTta aareOpbl 1 MaTEMaTUYECKOrO aHAJIM3a U MHTEPHPETALHUH MOJYyYEHHBIX PE3yJIbTaTOB.
Takue 3aaHus BIUIETEHBI B KaXbId U3 Pa3JIeJIOB MIPOrPaMMbl, IOCKOJIBKY BECh MaTepUall Kypca IHPOKO UCIIONb3YETCs IS
pelieHusl NMpUKIaAHbIX 3a1ad. [Ipu peleHun peanbHbIX NPAKTHUECKUX 3a]ad y4dallluecs pa3BUBAIOT HAOIIOAATEIbHOCTD,
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HUCIOJIb30BaTh AaHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBATH
npobisieMy. JlesaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIECCE U3YUECHHUS
BCEX TEM Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHATN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM mtaHe Ha M3ydeHHe Kypca anreOpsl ¥ Hadal MaTeMaTHUEeCKOTO aHalin3a Ha 0a30BOM ypOBHE OTBOJMTCS 3 Yaca B
Henenmo B 11 kimacce, Bcero— 102 gaca.



COIAEPKXAHUE YYEBHOI' O KYPCA

Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIBIX YHACEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENIEHHU.

Jlorapudm ymcna. JlecaTudHble U HaTypajJbHbIE JOTapru(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPKALLUX CTEIEHH C PAlMOHAIBHBIM MTOKA3aTEJIEM.

[TIprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIC YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl TMHENHBIX YpaBHEHUN. PellleHne MpuKkiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIUHEWHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKUX 3aJa4 U 3a]a4 U3 pa3InyHbIX o0JacTei
HAYKU U PEAIbHOMN KU3HHU.

DOyHKUUHA U TpaduKu

Oynkuus. [lepuoanueckue pyHkuuu. [I[poMexyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl 1 MUHUMYMBI (DYHKIIUH.
HaunOounbiiee 1 HauMeHblIee 3HayeHne (YHKIMHA Ha TPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazaTenbHas u norapudmudeckas GyHKIUUA, UX CBOMCTBA U rpadUKH.

Ucnonb3oBanue rpadukoB GYyHKIHM 7151 pEIICHUS YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (QYyHKIMI [ UCCIENOBAaHUS TPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH
pELIeHUH 3a7a4 U3 IPYTUX Y4eOHBIX MPEJAMETOB U PEANbHOU HKU3HH.

Hauajna MaTeMaTH4eCKOro aHajan3a

HenpepsiBabie hyHKIIMH. MeTO MHTEPBAJIOB /IS PEIICHHS HEPABEHCTB.



[IpousBognas ¢pynkiuu. ['eoMmerprueckuil u GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaubie dMeMeHTapHBIX (QyHKIMA. DOPMYNbI HAXOXKACHUS MPOU3BOAHONW CYMMBI, MPOU3BEIACHHUS M YaCTHOTO
(GyHKITUH.

[IpuMeHeHre TPOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh U KCTpeMyMbl. Haxoxnenue HanbobIiero
Y HAaMEHBIIIETO 3HaYCHUs (PYHKIIMH HA OTPE3KE.

[IpruMmeHenne TPOU3BOMHOM JUIsi HAXOXKACHHS HAWIY4YLIEro pElIeHHs B NPUKIAAHBIX 3a7adax, Uisl ONPEIeIICHHUs
CKOPOCTH Tpoliecca, 3aAaHHOT0 (OpMYII0il Wiu TpaduKoM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HBIX.

WNurerpai, ero reoMmerpudeckuii u pu3nveckuii cMbicii. Borancienue unrerpana no ¢popmyie Hororona—Jleitonuiia.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO npecamMecTa «Marematuka» JOJIDKHO o0ecIeYnBaTh AJOCTHKCHHUC Ha YPOBHC CPCIAHCTO O6HI€FO
O6pa3OBaHI/I$I CJIICAYIOMUX JIMIYHOCTHBIX, MCTAIIPECAMCETHBIX U IIPECAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTrpaMMbl y4eOHOT0 TipeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

['pax1anckoe BOCIIUTaHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaIOIMIerocss KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHUHCKOTO
o0111ecTBa, MPEACTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUMN, MPOIEAYP
IrpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMAJbLHBIMA HMHCTUTYTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U HA3HAYCHUEM.

[TaTpruoTryeckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TPaKTaHCKOW MACHTUYHOCTH, YBAXXKEHUS K IMPOILJIOMY M HACTOSIIEMY POCCHUHUCKOM
MAaTEMATUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHUXKEHHUSIM POCCUHUCKHMX MAaTEMATUKOB U POCCUHUCKONM MATEMATHYECKOU
IIKOJIBI, K UCITOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTUX HayKaX, TEXHOJOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOIO C MNPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICATECIBHOCTHIO YYEHOIO; OCO3HAHUEM
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy yIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas ICTETUKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MAaTeMaTUYECKUE 3HAHUS B HMHTEpecax 3J0pOBOro M Oe3omacHoro odpasa
KWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHMUS K CBOEMY 3J0pOBbIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U



OTIbIXa, peryjspHas Qu3uueckass AaKkTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHMS, TMPH 3aHITUAX CIHOPTHUBHO-
0370POBUTENBHON AEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K PA3IUYHBIM chepam NpodecCHOHATbHON
JESITeIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ MPWIOKEHUSAMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymylen
npodeccuu U peasu30BBIBATh COOCTBEHHBbIC >KU3HEHHBIE IJIaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
0o0pa3oBaHUIO M CaMOOOPA30BAHMIO HA MPOTSIKEHUH BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B pELICHUH
IPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAIIPaBIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, IOHUMAaHUEM BIMSHUS COLUAIBHO-PKOHOMHYECKUX IPOILIECCOB Ha
COCTOSIHUE IPUPOJAHON U COLMATIBHOM Cpelibl, 0OCO3HAHUEM TJIO0ATIBHOTO XapaKTepa 3KOJOTHYECKUX MPo0JIeM; OpHUEHTALIMEH
Ha IPUMEHEHNE MAaTEMaTUYECKUX 3HAHUM JJIs pellieHus 3a/1a4 B 00JIaCTH OKpPYKaroIlel cpebl, INIAHUPOBAHUSI TIOCTYIIKOB U
OLICHKU MX BO3MOKHBIX ITOCJIEACTBUI I OKPYKAIOIIEH CPEBI.

[{eHHOCTH HAyYHOTO NIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MPAKTUKU, MOHMMAaHUEM MAaTeMAaTHYeCKOW HayKdh Kak cgepbl YelIOBEUECKOW MAESTENbHOCTH, ATAloB €€ pa3BUTHS U
3HAYMMOCTH JUIS PA3BUTHs LMBWIN3ALMY; OBJIAJECHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMATUYECKOM KyJbTypOl KaK CpeACTBOM
MTO3HAaHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTD UHANBUIAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble PE3yJIbTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro mpeaMera «MaremaThka» XapaKTepU3YITCs
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeUCmEUIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU 0CUCNBUIMU.



1) Vhusepcanvhvie nosnasamenvhvle Oeticmeus, obecneuusaiom opmuposanue 0aA308blX KOZHUMUBHBIX NPOUECCO8
ooyuarouuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYHCAIOULe20 MUPA, NPUMEHEHUEe JI0SUYECKUX, UCCTIe008ameNbCKUX onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBrlie Jornueckue IeMCcTBUS:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUECKHX OOBEKTOB, MOHATHMA, OTHOIICHUNA MEXKITY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPENCICHUS TOHSATHN; YCTAaHABIMBATH CYIIECTBCHHBIA TMPHU3HAK KIAacCHU(UKAIUH,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCTIPUHUMATh, (OPMYITUPOBATH U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHBIC, CTNHUYHBIC,
YacTHBIC U 00IIKE; YCIIOBHEIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTUBOPEYHS B (paKTax, JaHHBIX, HAOMIOMCHUAX H
YTBEPKICHUSIX;, TIPEJIaraTh KPUTEPHUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPEUHNIA;

JienaTh BBIBOJBI C MCIOJb30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HWHAYKTHUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTelbCTBA MaTeMaTHYECKUX YTBEpXKIACHUN (MpsiMble M OT MPOTUBHOTO),
BBICTpPAMBaTh apTyMEHTAIII0, MPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL

BBIOMpATh Croco0 perieHus yueOHOM 3anadyu (CpaBHMBATh HECKOJIBKO BapHUAHTOB pEIICHUs, BbIOMpaTh Hauboiee
MOXOSIINN ¢ yUETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUe ACHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATENbCKUI HHCTPYMEHT NO3HAHUA; (POPMYIMPOBATH BONPOCHI, (DUKCUPYIOILLIKE
MPOTUBOpEYHE, MPOoOJIeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (DOPMUPOBATH THIIOTE3Y, apTyMEHTHUPOBATh CBOIO
IIO3ULIMI0, MHEHHUE;

MPOBOANTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEOBAHUE I10 YCTAHOBJICEHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro OOBEKTa, SBJICHHS, MPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SIBICHUSMH,
IIPOLIECCAMUY;
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e CaMOCTOSITENHHO (OpMyIUpOBaTh OO0O0OIIEHNWS W BBIBOJABI MO pe3yJbTaTaM MPOBEACHHOTO HAOIIOIACHUS,
WCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTh MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpPOIlECCa, a TaKXKE BBIABUTATH MPEIIONOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSX.

PaboTa ¢ uapopmanmeii:

e BBIABILITH AePUITUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BONPOC U JUIS PEIICHUS 3aa4H,

e BBIOMpaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3IWYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH MH(DOPMAIINIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHNS,

e CTPYKTYypUPOBaTh HH(MOPMAIIUIO, IPEJICTABIATH €€ B pa3NUYHBIX (hopMax, UILTIOCTPUPOBATH Tpaduyuecky;

e OIICHWBATh HAIEKHOCTh HHPOPMAIIMH IT0 CAMOCTOATEIHLHO CPOPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, obecneyusaiom chopMUpo8aHHOCMb COYUATbHLIX HABLIKOG

00YUaAOUUXCAL.

OO1eHue:

e BOCIPUHUMATH U (OPMYIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSMHU W IENSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN PEe3yJIbTaT;

e B XOlIe OOCYXIEHHS 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOl TEMBbI, MPOOJIEMBI, periaeMoil 3ajayw,
BBICKA3bIBaTh MWJICW, HAICJICHHBbIC HA TOUCK PEIICHUS; COMOCTaBIATH CBOM CYXKIEHHUS C CYXICHUSMU JPYTHX
YYaCTHUKOB JHAJIOTa, OOHApPY)KHWBAaTh Pa3IMdUe M CXOJICTBO TO3HUIMH; B KOPPEKTHOW ¢opme (HopMyInpoBaTh
pa3HOTIACHsI, CBOU BO3PAKEHUS;

e TMPEACTABJIATH PE3yJbTAThl PEIICHUS 3a7a4M, SKCIICPUMEHTA, MCCIICIOBAaHUS, MTPOCKTA; CAaMOCTOSATEIHLHO BBIOMPATh
(dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 IPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyAHUYECTBO:

e TIOHMMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/JIHONW ¥ MHAMBUAYAJIbLHON pabOTH IPH PEIICHUN YUCOHBIX 3a7ad;
IPUHUMATH 11eJTb COBMECTHOM JIEATEILHOCTH, TUTAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM pabOTHI, paclpeIeisaTh BUIbI
paboT, JOrOBapHUBATKLCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUS! HECKOIBKUX JIFOJICH;
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e YYacTBOBaTh B TPymmoBbIX (opmax padboTel (0OCYyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbD» W HWHEIC);
BBITIOJIHATh CBOIO YacTh PaOOThI M KOOPAMHHUPOBATH CBOM ACHCTBUS C APYTMMH WICHAMH KOMAaHIIbI; OIEHWBATH
KaueCTBO CBOETO BKJIaJla B OOIIMIA MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

3) Vuueepcanvuvie pezynamuensle Oeticmaus, obecneuusarom GopmMupo8aHue CMulCl08biX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABJISITh IUJIAH, aJTOPUTM pEIICHUs 3a7a4d, BHIOMpATh CHOCOO pemieHus ¢ y4E€TOM HMEIOIIUXCS PEeCcypcoB M
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMH ITI03HABATEIHLHON pe(dICKCHM KaK OCO3HAHHUS COBEPIIACMBIX JEHCTBUNA W MBICTUTCIBHBIX
MPOIIECCOB, UX PE3YNbTATOB; BIAJAETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yabTaTa PEeIIeHUs
MaTEeMaTUYECKOH 3a/1auu;

e TMPEABUIETH TPYJHOCTH, KOTOPHIE MOTYT BOHUKHYTh MPU PEIICHUH 33]a4Hl, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTD
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAMJICHHBIX OLIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBUE pe3yjbTaTa IEJIW M YCIOBHIM, OOBSICHATH MPUYUHBI JOCTIDKCHHUS WM HEIOCTHKCHUS
PE3yNbTATOB IEATEILHOCTH, HAXOAUTH OITHOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenune yaeOHOTo Kypca «Anredpa u Havyajla MaTeMaTUYeCKOr0 aHaJIN3ay Ha YPOBHE CPEIHET0 O0Iero 00pa3oBaHus
JOJKHO 00ECTIEYNBATh JOCTHKEHHUE CIIEIYIONTUX MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTaTOB:

11 KUIACC

Yucja v BLIYUCJICHUA
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OnepupoBath NOHATUAMHU: HATYPAIBHOE, LEJI0€ YUCIIO; UCIIOIb30BaTh MPU3HAKU AEIMMOCTH LIEJIBIX YUCEN, PA3JIOKEHHUE
YHUCJIa Ha IPOCTBIE MHOKUTEINHN JUIS PELICHUS 3a4a4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATUIMMU: JIOTAPU(PM UUCIIA, AECITUYHBIE U HATYPAJIbHBIE JJOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsITh CBOMCTBA CTETIEHU TSI MPEOOPA30BaHMsI BBIPAXKEHUN; OTIEpUPOBATh MOHITUAMHU: ITOKA3aTeIbHOE YPaBHEHUE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMsl BBIPAXKEHUH, COJEpKALIUX JIOTapU(PMBbL; ONEPUPOBATH MOHATHUAMU: JIOTapUPMHUUECKOE
ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoguTe pemenus npocTenmmx TPUTOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MNOHATHUSMH: CHUCTEMA JIMHEVMHBIX YPaBHEHMM M €€ PENICHWE; HCIOJb30BaTh CHCTEMY JIMHEHMHBIX
YPaBHEHUM I pELICHUs IPAKTUYECKUX 3a]a4.

Haxoaute penienus NpocTeNIuX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYallU Ha SI3bIKE aureOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBbI
10 YCJIOBHIO 3a/1a4H, UCCIIEIOBATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM anmapara aareopsl.

DOyHKUMU ¥ TpaGUuKH

OnepupoBaTh MOHATUAMM: NepUOANYEcKas (YHKIUSA, MPOMEXKYTKH MOHOTOHHOCTH (YHKIIMHM, TOYKU JKCTpeMyma
¢byHkumM, HauOoJIbllIee M HaUMEHbIlIee 3HaUeHUs! QYHKLIMN Ha MPOMEXYTKE; UCIOIb30BaTh UX JIJISl UCCIEOBaHUs (PYHKIINH,
3aIaHHOM TpaduKoM.

OnepupoBarh MOHATUAMH: TrpadUKH [OKA3aTEIbHOW, JOrapupMUYECKOM U TPUTOHOMETPUYECKUX (YHKUUN;
M300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH U MCIOJIb30BATh JIJIsl PEILICHUS YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TIOCKOCTH TpapUKU JTMHEWHBIX YPaBHEHUN U UCTIONB30BATh UX ISl PEIIEHUS CUCTEMBbI
JIMHEWHBIX YPaBHEHUN.

Hcnonb3oBath rpa@uku GyHKIMI 17151 UCCIIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX JUCIMILIMH.

Hayaja MmaTeMaTH4ecKOro aHajamnsa
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OnepupoBaTh MOHATHUSIMHU: HENpPEpbIBHAS (YHKIUSA; NPOU3BOJAHAS (YHKIUH; HCIHOIb30BAaTh T'€OMETPUYECKUN U
bu3nyecKuit CMBICT MPOU3BOIHON JIJISl pELICHHS 3a/1a4.

HaxoauTe Hpou3BOAHBIE 3JIEMEHTApHBIX (YHKIMM, BBIUUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YaCTHOIO
GyHKITUH.

Hcnonp30BaTh TPOU3BOAHYIO I UCCIETOBaHUS (PYHKIIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATH PE3yIbTaThl
HCCJIETOBAHMS K TTOCTPOSHUIO TpahUKOB.

Hcnonp30BaTh NPOWU3BOAHYIO Ul HAXOXKJICHMS HAWIYYIIETO PEIICHHS B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
DKOHOMHUYECKHUX, 3a/1a4ax.

OmnepupoBaTh NOHATHIMU: IEPBOOOPA3HAsI U UHTETrPaj; IOHUMATh T€OMETPUUECKUIN U (PU3NUECKUI CMBICT MHTETpaa.

Haxonuts nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIHI; BEIUUCIATH UHTErpai no popmyne Herorona—JIeionuna.

Pemate npukiiagHeie 3aJadd, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOTO M (PU3MYECKOr0 XapakTepa, CpeacTBaMu
MaTeMaTUYECKOro aHaIu3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB DIeKTDOHHBIC dopmuposanue OI
P
HaumenoBanue
Ne Kontpo (mudpoBsbie)
pa3/iesioB M TeM IpakTHueck
n/n Bcero JbHBIE 00pa3oBaTeabHBI
NPOrpaMmbl ue padoThl
padoThI € pecypcehl
YMeHus pacro3HaBaTh NPOSBICHUS
MaTeMaTUYECKUX TOHITHI, 00bEKTOB U
3aKOHOMEPHOCTEH B PealbHBIX
CreleHD ¢ KM3HEHHBIX CUTYAIUSAX U TIPH
PAITHOHATEHBIM U3y4EHHUH JPYTrUX y4eOHBIX PEIMETOB,
OKa3aTeTeM IPOSIBJIICHUS 3aBUCHMOCTEH H
ToKasarenpHas POII 3aKOHOMEPHOCTEH, GOPMYIUPOBATH X
12 1
bymKIHs, Vuipy Ha S3bIKE MAaTEMaTHKH U CO3/1aBaTh
ToKasaTeTbHLIC MaTeMaTHYeCKue MOJAEIH, IPUMEHSTh
ypaBHEHHS 1 OCBOCHHBII MaTeMaTH4YeCKU anmapar
HepaBeHCTRA JUISL peUIeHUs] IPaKTUKO-
OpPUEHTUPOBAHHBIX 33J1ad,
UHTEPIPETUPOBATH U OLIEHUBATh
TIOJTyYEHHBIE PE3YIIbTATHI.
YMeHus pacro3HaBaTh MPOSBICHUS
Jlorapudmmaeckas MaTeMaTHYECKUX MMOHITHH, 0ObEKTOB U
byHKIHS. POII 3aKOHOMEPHOCTEN B peasIbHbIX
Jlorapudmuueckue 12 v YKU3HEHHBIX CUTYalUsX U IIPU
YH.
ypaBHEHUS U by U3YYEHHUH JPYTrUX y4eOHBIX MPEIMETOB,
HEpaBEHCTBA IPOSIBJIIEHUS 3aBUCUMOCTEH U
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3aKOHOMEPHOCTEH, (popMynupoBaTh UX




Ha S3bIKE MAaTEMATUKH U CO3/1aBATh
MaTEMAaTHYECKUE MOJIENH, IPUMEHSITh
OCBOEHHBIM MaTeMaTUYECKHUN armapar
JUISL PEILICHUS TPAKTHKO-
OpPUEHTUPOBAHHBIX 3ajad4,
MHTEPIPETUPOBATH U OLICHUBATH
IIOJIy4EHHBIE PE3YJIbTaThI.

YMmenus PacIrio3HaBaThb MPOABJICHUA
MAaTEMAaTHYCCKUX HOHHTI/Iﬁ, 00BEKTOB U
SaKOHOMCpHOCTeﬁ B PCAJIbHBIX
JKU3HCHHBIX CUTYallUsIX U IIPpU
HU3YUCHUU APYTrUx y‘le6HBIX npeaMETOB,

Tpuronomerpuieckue MPOSIBJICHUS 3aBUCUMOCTEN U
yHKIMK 1 HX POIII 3aKOHOMEPHOCTEH, GOPMYIUPOBATH UX
rpaduKy. 9 Vuu.py HA SI3bIKE MATEMAaTUKH U CO3/1aBaTh
Tpuronomerpuyeckue . MaTeMaTUYECKUEe MOJIETU, TPUMEHSTh
HEPaBCHCTBA OCBOCHHBIM MaTEMATHYECKUH anmnapar
JUTSL peLIEHUs TPAKTUKO-
OPUEHTHPOBAHHBIX 33/1a4,
MHTEPIPETUPOBAThH U OLICHUBATH
MOJIyYEHHBIE PE3YIIbTaThI.
YMeHusi pacrio3HaBaTh MPOSBICHUS
MaTeMaTHYECKUX MOHATHIA, 0OBEKTOB 1
[IpousBonHasi. POII 3aKOHOMEPHOCTEH B peaTbHBIX
[Ipumenenue 24 Vaupy JKU3HEHHBIX CUTYAIMSIX U TIPU
MIPOU3BOIHOM ’ W3YYEHUU JAPYTUX Y4eOHBIX MPEIMETOB,
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IIPOSIBJIEHUS 3aBUCHMOCTEN U
3aKOHOMEPHOCTEH, POPMYIUPOBATH UX




Ha S3bIKE MAaTEMATUKH U CO3/1aBATh
MaTEMAaTHYECKUE MOJIENH, IPUMEHSITh
OCBOEHHBIM MaTeMaTUYECKHUN armapar
JUISL PEILICHUS TPAKTHKO-
OpPUEHTUPOBAHHBIX 3ajad4,
MHTEPIPETUPOBATH U OLICHUBATH
IIOJIy4EHHBIE PE3YJIbTaThI.

HuTerpan u ero
MIPUMEHEHHUS

POIII
Yuun.py

YMeHusi pacno3HaBaTh MPOSIBICHUS
MaTeMaTHYECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJIbHbIX
JKU3HEHHBIX CUTYalUsX U IIPU
U3YyYEHHUHU JPYTrUX y4eOHBIX MPEAMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, GOPMYIUPOBATH UX
Ha SI3bIKE MAaTEMATUKU U CO3aBaTh
MaTeMaTUYeCKHUe MOJIEIH, TPUMEHSTh
OCBOCHHBIM MaTEMATHYECKUH anmnapar
JUISl PEILIEHUS] TPAKTHKO-
OpPUEHTUPOBAHHBIX 3ajady,
MHTEPIIPETUPOBATH U OLICHUBATD
IIOJIyYEHHBIE PE3YJIbTATHI.

Cucremsl ypaBHEHUN

12
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POII
Yuun.py

YMeHHs paclio3HaBaTh NPOSBICHUS
MaTEMATHUYCCKHUX HOHSITPII;'I, 00BEKTOB U
3aKOHOMEPHOCTEN B peaIbHBIX
JKU3HCHHBIX CUTyalluiaX U IIpU
U3YYEHHUH JPYTrUX y4eOHBIX MPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEU U
3aKOHOMEPHOCTEH, POPMYIUPOBATH UX




Ha S3bIKE MAaTEMATUKH U CO3/1aBATh
MaTEMAaTHYECKUE MOJIENH, IPUMEHSITh
OCBOEHHBIM MaTeMaTUYECKHUN armapar
JUISL PEILICHUS TPAKTHKO-
OpPUEHTUPOBAHHBIX 3ajad4,
MHTEPIPETUPOBATH U OLICHUBATH
IIOJIy4EHHBIE PE3YJIbTaThI.

YMeHus pacno3HaBaTh MPOSBICHUS
MaTEMaTU4YCCKUX HOHHTI/IfI, 00BEKTOB U
3aKOHOMEPHOCTEH B PeabHBIX
KM3HEHHBIX CUTYAIHUSAX U TIPH
U3y4YCHUH JPYTHX YICOHBIX MPEIMETOB,
HPOSIBIICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, GOPMYIUPOBATH UX

HarypaneHble u nesnsie 5 POII
— Vuu.py Ha SI3bIKE€ MaTeMaTHKH U CO3/1aBaTh
MaTeMaTUYECKUEe MOJEIU, TPUMEHSTh
OCBOCHHBIM MaTEMATHYECKUH anmnapar
JUISL pELIEHUs] IPAKTUKO-
OPUEHTHUPOBAHHBIX 3a/1ad4,
MHTEPIPETUPOBATH U OLICHUBATh
IIOJIyYEHHBIE PE3YJIbTATHI.
YMeHus pacro3HaBaTh NPOSIBICHUS
MaTeMaTHYeCKUX MOHATHH, 00BEKTOB U
[ToBTOpEHME, .
3aKOHOMEPHOCTEH B PeabHBIX
000011IeHNE, POII P P
18 JKU3HEHHBIX CUTYallUSIX U MPHU
CHCTEMATHU3AIINS VYuu.py
. W3YYEHUU JAPYTUX Y4eOHBIX MPEIMETOB,
3HAaHUU

18

IIPOSIBJIEHUS 3aBUCHMOCTEN U
3aKOHOMEPHOCTEH, POPMYIUPOBATH UX




Ha S3bIKE MAaTEMATUKH U CO3/1aBATh
MaTEMAaTHYECKUE MOJIENH, IPUMEHSITh
OCBOEHHBIM MaTeMaTUYECKHUN armapar
JUISL PEILICHUS TPAKTHKO-
OpPUEHTUPOBAHHBIX 3ajad4,
MHTEPIPETUPOBATH U OLICHUBATH
IIOJIy4EHHBIE PE3YJIbTaThI.

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 102 0 0
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HOYPOYHOE IINTAHUPOBAHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ngposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruyeckue fl[3yqennﬂ :)Iﬁlil;I:OBaTeHLHLIe
padoThI padoTsbI pecypes!
Cremnens ¢ palldOHATBHBIM ITOKa3aTeIeM 1
CBolicTBa CTENEHU
3 [IpeoOpa3oBaHue BEIpAXKCHUH, 1
CoJIeprKalllMX PAllMOHAIbHBIE CTEIIEHU
4 IIpeoOpa3oBaHue BBIPAKEHUIH, 1
COJIEpIKaIMX PALIMOHAJIBHBIE CTEIIEHU
5 IIpeoOpa3oBaHue BbIPAKEHUIH, 1
COJIEpIKaIMX PALIMOHAJIBHBIE CTEIIEHU
6 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenabHble ypaBHEHUS M HEPABEHCTBA 1
8 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 25.09.23
11 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U 1 57.09.23
rpaduk
KonrtponbHas padora o teme "Crenens ¢
12 paloOHaIbHBIM IIOKA3aTENIEM. 1 1 58.09.23
ITokazarenbHas pynkuus. [lokasarenbHble
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm yucna 1 02.10.23
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14 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 04.10.23
15 [IpeobOpazoBanue BhIpaXKEHUH, 05.10.23
COZIep KaLIHX JIOTapU(MBI
16 [IpeobOpazoBanue BhIpaXKEHUH, 09.10.23
COJIepKALIMX JIOTapU (MBI
17 [IpeoOpazoBaHue BEIpaKEHUH,
COZIep KaLIHX JIOTapU(MBI
18 IIpeoOpa3oBanue BbIPAKEHUIH,
COZIepIKALIHX JIOTApU(MBI
19 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA
20 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBA
21 Jlorapudmmuueckue ypaBHEHUs U
HEpaBEHCTBa
99 Jlorapudpmuueckue ypaBHEHUs U
HEPaBEHCTBA
93 Jlorapudmuueckas pyHkuus, e€ cBONCTBa
u rpaduk
24 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBa
u rpaduk
o5 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapUKu
26 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U rpaduKu
97 Tpuronomerpuueckue GyHKINHU, UX

CBOWCTBA U TpapuKu
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Tpuronomerpuueckue GyHKIUHU, UX

28 .
CBOMWCTBA U IrpapuKu

29 [TpumMepbl TPUTOHOMETPHUECKUX
HEPaBEHCTB

30 ITpumMepbl TPUrOHOMETPHUECKUX
HEpPaBEHCTB

31 [TpumMepbl TPUTOHOMETPHUUECKUX
HEpPaBEHCTB

39 [Tpumepsbl TPUTOHOMETPHUECKUX
HEPaBEHCTB
KonrtponbHast paborta no Teme
"Jlorapudmuueckas GyHKIHS.

33 Jlorapudmuueckue ypaBHEHUs U
HEpaBeHCTBA. TpUroHOMeTprUYeCKHe
GbyHKIMU ¥ UX TpaduKy.
Tpuronomerpuyeckue HepaBeHCTBA"

34 HenpepbiBHble QyHKIIUT

35 MeTo HHTEPBAJIOB JUTSI PEIICHHS
HEPaBEHCTB

36 MeTo HHTEPBAJIOB JUISI PEIICHHS
HEPaBEHCTB

37 [TpousBonHas GyHKIUU

38 [TpousBomHas GyHKIIUU

39 I'eomerpuueckuil u GpU3NIECKUN CMBICI
MIPOU3BOIHOMN

40 I'eomeTpuueckuit U GU3NYECKUIN CMBICI

MIPOU3BOJHOMN
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41

[Tpon3BoaHBIC ANIEMEHTAPHBIX (HYHKIUN

42

43

[Ipou3BoHbIE AIE€MEHTAPHBIX (PYHKINN

[IpousBoHast CyMMBl, IPOU3BENCHMS,
4acTHOrO (QyHKIUH

44

45

46

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DyHKIIUH

IIpon3BoaHas CyMMBbl, IPOU3BEICHMS,
4acTHOTO GyHKIUI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

47

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

48

49

50

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxaenne HanOOIbIIEr0 U

HANMMCHBIICTO 3HAUYCHU A (I)YHKI_II/II/I Ha
OTPEC3KC

51

Haxoxnenue HanOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

52

Haxoxnenue HanOOJIBIIErO 1
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMHA HA
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OTpe3Ke

53

54

55

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAYCHUsT (PYHKIIUU HA
OTpE3Ke

Haxoxnenne HauOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHA HA
OTpe3Ke

HaxoxneHnue HauOOIBIIEro U
HaAaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

56

[IpuMeHeHne pON3BOIHOM IS
HAXOXKJICHHUS HAWTY4IIIero PerIeHus B
NPUKIIAAHBIX 33/1a4ax, Ul ONpeeiIeHus
CKOpOCTH Ipoliecca, 3aaHHOro (hopMyon
Wi rpaduKomM

57

KonTponbhas pabota no teme
"[IponsBonHas. [lpumenenue
IIPOU3BOIHON"

58
59

[TepBoobOpaznas. Tabnuia nepBooOpasHbIX

IlepBooOpaznasi. Tabnuna nepBooOpa3HbIX

60

61

62

WuTerpan, reomeTpuyeckuil 1 GpU3NIeCcKuil
CMBICJI MHTErpaja
WuTerpan, reoMmeTpruueckuii 1 pu3nyecKuii
CMBICJI UHTErpajia
WuTerpain, reomeTpudeckuil 1 GpuU3nIecKuil
CMBICJI UHTErpajia

63

Brruucnenne uaTerpana mo gpopmyie
Herotona—Jleiibauiia
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64

Brruncnenue uaTerpana mo popmyiie
Hrrorona—Jleionuma

65

66

Breruncnenmne uaterpana mo popmyiie
Hprorona—IJleiibuuma
Brrurcnenue uHTErpaia no Gopmyie
Hrrorona—Jleionuna

67

CucreMpl TMHENHBIX YpaBHEHUN

68

69

CucremMpl TMHEVHBIX YPaBHEHUN

Pemrenue npukiiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHU

70

71

72

73

74

Pemrenne npukiiagHpIxX 3a/1a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palOHAIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

CucreMpl 1 COBOKYITHOCTH LIENBIX,
palMOHAIbHBIX, UPPALlMOHAIBHBIX,
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

CucreMpl 1 COBOKYITHOCTH LIENBIX,
panMoHaNbHBIX, UPPALIUOHATILHBIX,
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX
ypaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
panMoHaNbHBIX, UPPALIMOHATIBLHBIX,
MOKa3aTeIbHbIX, JOTapu(pPMUIECKUX
ypaBHEHUI U HEPABEHCTB
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Hcnonp3oBanue rpagukoB GyHKIMN 715

& pellieHrs ypaBHEHUH U CUCTEM

76 Hcnonp3oBanue rpagukoB GyHKIMN A5
peLIeHusl ypaBHEHUN U CUCTEM
[Ipumenenue ypaBHEHUM, CUCTEM U

77 HEPAaBEHCTB K PEHICHUIO MATEMaTUYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00acTei
HAyKH{ U PEaIbHOW KU3HU

78 KontponbHas padota o teme "MHaTEerpan
U ero npuMeHeHus. Cucremsl ypaBHeHU"

79 HarypanbHble u 11e51pie 4iciia B 3a7a4ax u3
peanbHON KU3HU

80 HatypanbHble u 1enbie yrcna B 3a7a4ax 13
peanbHON KU3HU

81 HatypanbHble u 1ienbie yrcna B 3afadax u3
peanbHOU KU3HU

82 [Tpu3HaKy AEMMMOCTH TETBIX YUCEI

83 [Ipu3Haky JeNMMOCTH LETBIX YUCEN

84 [Tpu3HaKy AEMMMOCTH TETBIX YUCEI

85 [ToBTOpenue, 06001IEeHNE,
cUCTeMaTHu3alus 3HaHUM. Y paBHEHUS

86 [ToBTOpenue, 06001IeHNE,
cUCTEeMaTHu3allus 3HaHUM. Y paBHEHUs

87 [ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHW. Y paBHEHUS

88 [ToBTOpenue, 06001IeHNE,

CHCTeMaTHu3alus 3HaHUH. YpaBHeHm{
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[ToBTOpenue, 06001eHNE,

89 cucTeMaTu3alus 3HaHU. Y paBHEHUS

90 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHUM. Y paBHEHU

01 [ToBTOpeHue, 0600mIEHNE,
cucTeMaTtu3anus 3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 06001IEHNE,
cucteMaTtu3anus 3HaHui. HepaBeHcTBa

93 [ToBTOpeHme, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBeHcrsa

94 [ToBTOpeHME, 0000IIECHNE,
cucTeMaTtu3ainus 3HaHui. HepaBeHcTBa
[ToBTOpenHue, 06001IEHNE,

95 cucremaTusaius 3Hanuii. CHCTEMBI
ypaBHEHUH
[ToBTOpenue, o6o0IIEeHNE,

96 cucrteMaTtu3zanus 3HaHuil. CHCTEMBI
YpaBHEHUU

97 [ToBTOpenue, 06001IeHNE,
cucremaTtusanus 3HaHuil. OyHKunmu

08 [ToBTOpenue, 060061IeHNE,
cucremartusauus 3HaHui. OyHKIUU

99 WroroBas koHTpoJsibHAs paboTa

100 HToroBasi KOHTpOJIbHASA paboTa
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

101 Kypc aiareopbl 1 HayaJl MaTeMaTH4eCKOro

again3a 10-11 ximaccos

27




O0001menue, cucTeMaTH3alds 3HAHUH 3a

102 Kypc aJireOpbl ¥ Hayall MaTeMaTUYECKOTO 1
ananu3za 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Amumos L. A., Konsrun F0.M., Tkau€sa M.B u npyrue; Anre6pa Hadayia MaTemMaTH4deckoro ananuza, 10-11 kmaccer, M.

IIpocemienue; 2016

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Amumos 1. A., Komsrun F0.M., Tkauésa M.B u npyrue; Anre6pa Hadaia MaTeMaTH4IecKoro ananuza, 10-11 kmaccer, M.

IIpocsemenue; 2016

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BuTUsi 00pa3oBaHus
Poccuiickast aneKTpoHHas MIKOJIa
Yuun.py

bu6mmoreka IIOK
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