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HHOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayala MaTeMaTHYECKOTO aHAJIM3a» SIBIAETCS OJHMM M3 HauboJsiee 3HAYMMBIX B
porpamMme CTapiiel IIKOJbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH 00ECIeYnBAaET HMHCTPYMEHTAIBHYIO 0a3y uis
M3YyUYCHHsI BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C JPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOEe M aOCTpaKTHOE
MBIIIUICHUE yJalluXcs Ha YpPOBHE, HEOOXOJMMOM MJIsi OCBOCHUS WH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUHU,
CIIOBECHOCTH M JIpYTMX IUCUMIUIMH. B pamkax JaHHOTO Kypca ydaliuecst OBJIAJIEBAlOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpast GopMyIHpyeT CBOM JOCTIDKEHHS B MaTEMaTHIeCKo# (opme.

Kypc anrebpsl u Havyaa MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIICHIHOTO OBJIAJCHUS
3aKOHaMM (pU3MKH, XUMUHU, OHOJIOTHH, TIOHMMAHUS OCHOBHBIX TEHJEHUUN pa3BUTHUS SKOHOMHUKH MU
OOIIECTBEHHON KHM3HH, TII03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX JUIS JalibHEHIIero o0pa3oBaHus U B MOBCETHEBHOM KHU3HU. B TOXKe
BpeMsl OBJIaJicHHE aOCTPAaKTHBIMU U JIOTUYECKH CTPOIMMM KOHCTPYKLIMSMHU aiareOpbl U MaTeMaTH4ecKOro
aHaJlu3a pa3BUBaeT YMEHHE HAXOJUThb 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JI0Ka3bIBATh
YTBEPXKIACHHUSI C TMOMOUIBI0 HHIAYKIMM M pacCykJaThb JEAYKTUBHO, HCIOJb30BaTh 00001IeHuE U
KOHKpEeTH3all1io, abCTparupoBaHue U aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTUUECKOE MBIIIIJICHHE.

B xone usyuyenus kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHAJIM3a» ydallluecs MOJIydaroT HOBBIM
OMBIT pPEUICHUs] MPUKIAJAHBIX 3a/1ad, CAMOCTOATEIBHOIO IMOCTPOCHMSI MATEMaTHYECKHMX MOJENEeH peaslbHbIX
CUTyal[Mii, MHTEpPHpPETAlUU TOJYYEHHBIX pEIICHUH, 3HAKOMATCA C TpUMEpaMH MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEHN B MPUPOJE, HAYKE U HCKYCCTBE, C BBIJAIOIIMMMCSI MATEMaTHUYECKMMM OTKPBITUSMU U UX
aBTOpPaMHU.

Kypc o6nagaer 3HauuTeNbHBIM BOCIMTATEIbHBIM MOTEHLMAIOM, KOTOPBIM peaqu3yercs Kak depes
y4eOHBI MaTepuas, CocoOCTBYIOMINM (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U 4epe3 CHeHUPHUKY
y4eOHOM JesTeNbHOCTH, TpeOyIoulel MPOJOJLKUTETbHON KOHIIEHTPAlMd BHHUMAHHUS, CAMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IMOJIY4YE€HHBIN pe3ynbTarT.

B ocHoBe meroauku oOydeHus anreOpe M HadanaM MaTEMAaTHYECKOTO aHAIN3a JISKUT NESTEIbHOCTHBIN
MIPUHIIATI 0OYYCHHUSI.

B crpykrype kypca «Anrebpa M Hadajga MaTeMaTHMYECKOTO aHAIM3a» MOXKHO BBIIEJIUTH CIEIYHOIINE
coJiepKaTelbHO-METOIMYeCKUe JUHUU: «YHucna u BelUUCIEHUs», «DyHKIMM U Tpaduku», «YpaBHEHHS U
HepaBeHCTBa», «Hauama Maremarnyeckoro anamusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepXKATEIbHO-METOIUUECKUE JIMHUU M3Y4aroTCsd Ha MPOTSHKEHUM JIBYX JIET OOydeHMsl B CTapllel ILIKOJIe,
€CTECTBEHHO JIONOJIHASA JAPYr JApyra W IOCTENEHHO HAChIAsCh HOBBIMU TEMaMHM U pazjenamu. MOXXHO ¢
YBEpEHHOCThIO CKa3aTh, YTO JAHHBIM KypcC SBISETCS HWHTErPAaTHUBHBIM, IOCKOJIBKY OOBEIUHSET B cebe
CoJiepKaHUEe HECKOJIbKUX MAaTEMAaTUYECKUX JTUCLUIUIMH, TAKUX KaK airedpa, TPUrOHOMETpus, MaTeMaTHYECKHUH
aHaJIU3, TEOpUs MHOXKECTB, MaTeMaTHuecKkas Jioruka u jap. I[lo mepe Toro, kak ywamiuecs OBJaJeBarOT BCE
Oosiee IIMPOKUM MaTEMaTHYECKUM almapaToM, y HHUX IOCIEI0BAaTENbHO (POPMUPYETCS U COBEPLIEHCTBYETCS
YMEHUE CTPOUTh MATEeMaTHUYECKyI0 MOJENIb pPeajlbHON CHUTyallud, NPUMEHATh 3HAHUs, IOJydCHHbIE NpU
U3YyYEHUM Kypca, A pelleHHs CaMOCTOATENbHO C(HOpPMYIMPOBAHHOW MaTeMaTH4YecKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATh CBOM OTBET.

CopnepxaTenpHO-MeTOAMYEeCKast JUHUS «YUucia M BBIYMCIEHUS» 3aBepllaeT (pOpMHUpPOBAHHE HABBIKOB
HCIOJIb30BAHUS AEUCTBUTEIbHBIX YHCEN, KOTOPOE ObUIO HAYaTO B OCHOBHOM IIKoJje. B crapuieii mkosie ocodoe
BHUMaHME Yyjaensercss (OPMHUPOBAHUIO HABBIKOB PpAIlMOHAIBHBIX BBIUMCIEHHMH, BKJIIOYAIOIUX B cels
UCIOJb30BAHUE PA3IUYHBIX (OPM 3alMCU YMCIA, YMEHHUE JeJlaTh NPUKUIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCIIEHUS, OLICHMBATh YMCJIOBBIE BBIPAXEHMS, pPabOTaThb C MaTeMaTWUYeCKMMU KOHCTaHTaMH. 3HAKOMbIE
y4JallMMCsT MHOJKECTBA HaTypajJbHBIX, LEJBbIX, PALUOHAIBHBIX M JEHCTBUTENBHBIX YHCEN JOINOJIHAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HMCEN. B KaXXIOM M3 3THX MHOJECTB PacCMaTpHUBAIOTCSI CBOWCTBEHHBIE €My
cnienn(puyecKre 3a1a4M U oNepaluu: AeJeHne Hallelno, ONepupoBaHUe OCTaTKaMH Ha MHOYKECTBE LIeJIbIX YHCEN;
0coOble CBOMCTBAa pAlMOHAIBHBIX M HPPALMOHAIBHBIX 4YHCET; apU(PMETHUYEeCKHe OIepalud, a TaKKe
U3BJICUEHUE KOPHS  HAaTypaJbHOW  CTENIEHM HAa MHOXKECTBE KOMIUIEKCHBIX uucell.  bmaronmaps
IIOCJIEOBATEIbHOMY PACHIMPEHUI0 KpYra MCIOJIb3YEMbIX YHCENI M 3HAKOMCTBY C BO3MOYKHOCTSMHM HX
NPUMEHEHHsI IS pelleHHs] pa3iMyHbIX 33734 (HOopMUpYeTCs MpeACTaBICHHE O E€IUHCTBE MAaTEMaTUKHU Kak
Haykl W e poJii B NOCTPOCHMM MOJeNeil pealbHOr0 MHpa; MIMPOKO HCIHOJB3YIOTCs 0000IIeHne u
KOHKpEeTHU3aLHs.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaIM3yeTCsl Ha MPOTSHKEHUH BCEro oOydeHHs B cTaplleil mIKoie,
IIOCKOJIBKY B KaXJ1I0M paszzeie [Iporpammsl IpeaycCMOTPEHO pelIeHre COOTBETCTBYIOIIMX 3a1a4. B pe3ynbrare
y4aliecsl OBJIaJEBalOT pPa3INYHbBIMU METOJAAMM PELIEHUS PallMOHAIBHBIX, UPPALIMOHAIBHBIX, OKA3aTEIbHBIX,



Jorapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHHUIl, HEPABEHCTB U CHUCTEM, a TaKXkKe 3a/ad, COJEp)KaIlnux
napameTpsl. [lomydeHHbIE YMEHHUS IIMPOKO HCIIOJIB3YIOTCS IPH HCCIEIOBAHUM (PYHKIHA C IMOMOIIBIO
MIPOU3BOIHOM, MpPHU PEIICHUH TMPHUKJIAAHBIX 33Jad W 3aJad Ha HAaXO0XJACHUE HAuOOJBIIUX M HAUMEHBIIHX
3HayeHud ¢yHkuuu. [laHHas coiepkarenbHas JTUHHS BKJIOYaeT B ceOs Takke (OPMHPOBAHHE YMEHUH
BBIMIOJIHATE  pacyéTel 1o  ¢dopMmynaM, MpeoOpa3oBaHMs  PAlMOHAIBHBIX, HUPPALMOHATIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKECHUH, a TAaKKe BBIPAKEHUH, COAEp)KAIIMX CTeNeHH u Jorapudmel. braronaps
U3YYEHHIO aIredpanvyeckoro Mmarepuana IpPOUCXOJUT JaJbHEWIIEe pPa3sBUTUE AITOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS Yy4aIluxcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX pacCyXAEeHUH, paboThl C
CUMBOJIBHBIMH (popMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 3((heKTUBHBIC HHCTPYMEHTHI JIJIsl PEIICHUS PAKTHUECKUX U €CTeCTBEHHOHAYYHBIX 3a7a4,
HarJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAK S3bIKA HAYKH.

CopnepxatenpHO-MeToAMUecKast JUHUAA «DyHKIMHM W TpadUKW» TECHO TMEPeIuieTaeTcsl C IPyTrUMH
JIMHUSMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3aJa€T MOCIEA0BATEIBHOCTD U3ydeHus1 MaTepuaia. M3yuenue
CTETIEHHOH, MOKa3aTeIbHOH, JTorapu(MUIECKO U TPUTOHOMETPHUYECKUX (DYHKIHMA, MX CBOWCTB U T'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN 17 pelleHus 3ajad U3 JAPYrHX Y4eOHBIX NMPEAMETOB U PEalbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYE€CKUM aHAJIM30M, TaK U C PElIEHUEM ypaBHEHUU U HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE ynensiercs (OpMHUPOBAaHUIO YMEHHUS BBIpaXaTb (OpMyJaMu 3aBUCUMOCTH MEXAY pa3IHMuHbIMU
BEJIMYMHAMHU, HCCIIEI0BATh MOJIyYeHHble (YHKIMHU, CTPOUTh WX rpaduku. Marepuan 310l coaepkaTreabHOU
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM M HaBBIKOB, MO3BOJISIONIUX BBIPAXKATh 3aBUCUMOCTH MEXY BETMYMHAMHU
B pa3iu4HOM (hopMme: aHATUTHUECKOM, rpaduyeckoil u cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 M KOHKPETHU3AlUY, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHUS «Hadama maremMaTH4ecKOro aHalin3a» MO3BOJISIET CYIIECTBEHHO DPACIIMPUTH
Kpyr KaK MaTeMaTU4eCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYMHBIX HIKOJBbHUKAM, TaK KaK y HHUX IMOSBISETCS
BO3MOXHOCTb CTPOUTHh I'papUKU CIOXKHBIX (QYHKLHHA, ONPEaeNaTh UX HaHOONbIINE U HAUMEHbBIINE 3HAUCHUS,
BBIYUCIIATh IUIOMAnd Guryp W OOBEMBI TeJl, HAXOIUTh CKOPOCTH M YCKOpeHWs TmporeccoB. JlanHas
coJiepKaTeNbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHMSI MAaTEMaTUYECKHUX MOJEIEH PEATbHBIX
CUTyallM{, TO3BOJIIET HAXOJWUTh HAWIydllee pEIIEHUE B NPHUKIAOHBIX, B TOM YHUCIIE COLMAIBHO-
HSKOHOMHYECKUX, 33Jadax. 3HAKOMCTBO C OCHOBAaMHM MaTEMAaTHYECKOTO aHaJM3a CIOCOOCTBYET Ppa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTMKH B HAayKe, TEXHHKE M HCKYCCTBE. Y4Yalluecs Y3HAIOT O BBIIAIOLIUXCS
pe3yibTarax, HOJIY4YEeHHBIX B XOJI€ pa3BUTHS MATEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

CopnepxaTenpHO-MeTOAUYECKasE TUHUSA «MHOXKeCTBa M JIOTHKA» BKIIOYAET B CEO0sl JIEMEHTHI TEOPUU
MHOKECTB U MaTE€MaTHYECKOM JIOTUKU. TeOpEeTHKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJBHOM MaTeMaTHKU W NpeAjaraloT Hauboyiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOIUN BCE pPa3JIelibl
MaTEMaTUKU U €€ NPUIIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMAaTUYECKUE NUCUUIUIMHBI U UX IPHIIOKEHUS B
enuHoe 1enoe. [IoaToMy BakHO aTh BO3MOKHOCTH IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMaTHKH U HUCIOJIB30BATH €0 Ul BBIPAXKEHUS CBOMX MBICICH. JIpyruM Ba)KHBIM MPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT IMpPU3HaThb CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBaHMH M CII€OBaHHE
ONPEACIEHHBIM IIPABUJIAM IIOCTPOCHUS JAOKA3aTEIbCTB. 3HAKOMCTBO C JIEMEHTAaMU MaTE€MaTH4ECKOU JIOTUKH
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS Y4YaIMXCsl, TO3BOJIAET UM CTPOMTH CBOM PACCYXJIEHHS Ha
OCHOBE JIOTMUYECKHUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hadajza MaTeMaTHYECKOTo aHalW3a» IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHbl CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUSI MoOJeneil
peanbHBIX CHUTYyalluii, UCCIEIOBaHMSA 3THX MoJeNell ¢ IMOMOIIBIO ammapara ajreOpbl U MaTeMaTHYecKOro
aHaJIM3a, WHTEPIPETALUK IOJYYCHHBIX DPE3yJbTaTOB. Takue 3ajaHMsl BIUIETEHBI B KaXKIblil M3 DPa3AeioB
IIporpaMMsl, MOCKOJIBKY BECh MaTepHall Kypca HIIMPOKO MCIIOJIB3YETCs Ul PEIIEHUs NPUKIAAHbIX 3a1ad. [Tpu
pelIeHNH peaJIbHbIX MPAKTUUYECKUX 3a/lad ydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHUE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, MCMOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBAaTh MpPoOiIeMy.
JlesaTenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 3374 OpPraHU3yeTcsl B Ipoliecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY 1utany B 11 kiacce uzydaercst yueOHbI Kypc «Anredpa u Hadana MaTeMaTHYeCKOTO
aHaJN3a», KOTOPBIA BKJIIOYAET B ceOs CIEAYIOIMEe OCHOBHBIE Pa3Jiesbl cosiepkaHus: «HUucaa U BHIYUCICHUS,
«YpaBHEHUS U HepaBeHCTBa», «PyHKUMHU U Tpadukm», «Hagama MaTemaTndeckoro aHaiausa», «MHOXeCTBa U
JIOTHKa.



B YueOnoMm 1utane Ha u3ydyeHHe yriayOnEHHOTO Kypca anreOphl M Hayall MaTeMaTUdeckoro aHaimsa B 11
KJlacce OTBOAUTCS 4 yueOHBIX yaca B HEJIEI0, BCEro 3a roji o0yueHus: He MeHee 136 y4eOHBIX YacoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA <«AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenne yueOHOro mpeamera «Anredpa ¥ Hadanma MaTeMaTHYECKOrO aHAIHM3a» JIOJDKHO 00eCcreunBaTh
JOCTHXKEHHE Ha YpPOBHE CpEIHEro oO0mero o0pa3oBaHUs CICIYIOMIUX JIMYHOCTHBIX, METANpPEIMETHBIX H
MPeAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHI

JImyHOCTHBIE PE3yAbTAThl OCBOCHUS IPOrPaMMBbI y4eOHOTO MpeaMeTa «MaTeMaTrKay XapakTepU3yITCs:

['paxxgaHCKO€ BOCIUTAHHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3UIIMH OO0YYAIOMIETOCss KaK aKTHBHOTO M OTBETCTBEHHOTO WICHA
poccuiickoro oOmIecTBa, NPEACTABICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHPOBAHHS PA3ITHMYHBIX
CTPYKTYp, SBJIEHUHM, MpoLeAyp TpaxJaHCKOro obmecTtBa (BBIOOpBI, OMPOCHI M Wp.), YMEHUEM
B3aUMOJICHICTBOBATH C COIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIMSIMU U HA3HAUYCHUEM .

[MarpuoTHyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCHICKOM IpakIaHCKOW MJACHTUYHOCTH, YBAKEHUS K MPOILIOMY M HACTOSIIEMY
POCCUHCKOM MaTeMaTUKH, I[EHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSM POCCHICKHX MaTEMaTHKOB U
POCCHICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JOCTHXKEHUW B APYIUX HAyKaX, T€XHOJOTHSIX,
chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

OCO3HAHUEM JYXOBHBIX IICHHOCTEW pPOCCHUHCKOrOo Hapoaa, CGHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, OSTUYECKOTO TIIOBENIECHHUS, CBS3aHHOTO C TMPAKTUYECKHUM TIPUMEHEHHUEM JOCTHXKEHUN HAyKH |
JESTETHPHOCTBIO YUEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOEHNE YCTOWUHUBOTO Oy IYIIIETO.

OCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIECHHEM K MHpPY, BKIIIOYas 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEN, 0OBEKTOB,
3a/1a4y, PELICHHM, pPACCYKIECHWW; BOCHPUMMYHMBOCTBIO K MAaT€MATHYECKUM acCIEKTaM pAa3JIM4YHbIX BHJIOB
HCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHMSI NPUMEHATh MaTeMaTH4YecKHe 3HAHMUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHUE,
cOaaHCUpPOBAaHHBIA pEKUM 3aHSATHUM U OTHAbIXa, peryiaspHas ¢u3nyeckas aKTUBHOCTH); (HU3UYECKOTO
COBEPILEHCTBOBAHUS MIPHU 3aHATUSX CIOPTUBHO-03I0POBUTEIIBHON JEATENBHOCTHIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM LIEHHOCTU TPYIOJIIOOUS; MHTEPECOM K pa3IMuHbIM cdepam
npodeccnoHabHOM eATeNbHOCTH, CBS3aHHBIM C MATEMAaTUKOW M €€ NMPUJIOKEHUSMHU, YMEHUEM COBEpIIATh
OCO3HAHHBIN BeIOOp Oymyieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAaHBL,; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTUYecKOMYy OOpa30BaHMI0O M €aMOOOpa30BaHHIO Ha MPOTSDKEHUU BCEH KU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 331a4 MATEMaTH4YE€CKOI HaPaBICHHOCTH.

OKOJIOTMYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHUEM BIIHUSHHS COIHAIBHO-PKOHOMUYECKHX
MPOLIECCOB HA COCTOSHUE TMPHUPOJAHON M COLMAIBHOM Cpelbl, OCO3HAaHHWEM TJ00albHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJeM; OpUEHTAllel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUN AJisS pelleHus 3aaad B
obnacTu OKpyXaromiel cpeipl, MIAHUPOBAHHUS TOCTYNKOB W OLIGHKH HMX BO3MOXXHBIX TOCIEICTBUN Ui
OKpYKaroILen Cpeibl.

LleHHOCTH Hay4YHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOIIECTBEHHON MPAKTUKH, TTOHUMaHUEM MaTeMaTH4eCKOW HayKu Kak cdepbl YelOBEYECKOH NesSTeNbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAYMMOCTU I Pa3BUTUS LMUBWIM3ALMU; OBJIAJCHUEM SI3bIKOM MAaTEMaTUKH U
MaTeMaTHYeCKOM KyJIbTYpOM KaK CPEeACTBOM IMO3HAHUS MHPA; TOTOBHOCTBHIO OCYHIECTBISATH MPOEKTHYIO H
HCCIIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble  pe3yabTaThl  OCBOGHHS  NporpamMmbl  yueOHoro mpeamera «Martemarukay
XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU TO3HABAaTEIbHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMH, YHUBEPCAIbHBIMU PETYISTUBHBIMU JIEHCTBUSIMMU.




1)YHuBepcanbHbIe MMO3HABATEIbHBIC JICHCTBHS, 00ECICYMBAIOT (OPMHPOBAHHE 0A30BBIX KOTHUTHBHBIX
nporeccoB oOydaromuxcsi (OCBOGHHE METOJIOB TO3HAHHS OKPYKAIOIIEro MHpa; NMPUMEHEHHE JIOTHYECKUX,
UCCJICIOBATENILCKHUX OTepaluii, yMeHuil pabotaTh ¢ MH(OpPMALUCIH).

ba3oBbli€ JIOTHYECKHE ACUCTBHUS:

® BBISBIISITh M XapaKTEPHU30BAaTh CYLIECTBEHHBIC IPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUA MEXIy MOHATHIMHU; (OPMYIUPOBATH ONpEACTCHUS NOHATHI; YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS JUI1 0000IIEHUS M CPABHEHUSI, KPUTEPUH ITPOBOAUMOTO aHAIIN3A;

® BOCIIPHHUMATh, (HOPMYIHPOBATh U MPe0OPa30BBIBATH CY)KJICHHS: YTBEPAUTEIbHbIE U OTPHUIATEIbHBIE,
eIMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTHBOpPEUMs B (PaKTax, JaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX; IPEUIaraTh KPUTEPUH IS BBISIBIICHHSI 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA;

& JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX U WHAYKTHBHBIX YMO3AKIIIOUCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

® [IPOBOJUTH CaMOCTOSITEIBHO JIOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHWUH (NpsIMBIE © OT
MPOTHBHOTO), BBICTPAMBATh AapPTYMEHTAIMIO, TPHBOJUTH MPHUMEPHl ¥ KOHTPIPUMEpPHI; OOOCHOBHIBATH
COOCTBEHHBIE CY)KJICHUS M BBIBO/JIBI;

e BbEIOMpaTh CcOCO0 perieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELIEHUS, BEIOUpATh
HanboJIee MOAXOIAIMNN C YYETOM CAaMOCTOSTEEHO BBIICTICHHBIX KPUTEPHUERB).

bazoBbIe nccieioBaTeNbCKUE ICHCTBUS:

® JICTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUN HMHCTPYMEHT IMO3HAHHS, (OPMYIHPOBATH BOTPOCHI,
buKCHpyOIe TPOTHBOPEYHE, MpOoOJIeMy, YCTaHAaBIMBAaTh HMCKOMOE W JaHHOE, (POpMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® TIPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, WCCIEJOBAaHHE TI0 YCTaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SBIICHHS, MTPOIECCa, BRISBICHHIO 3aBUCHMOCTEH MEXTy 00BbEKTaMH,
SIBIICHUSIMH, TIPOIIECCAMU;

® CaMOCTOSITENHHO (OPMYIUPOBATH 0OOOIIEHNUS U BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOIIOICHMUS,
UCCIIeIOBaHUS, OLIEHUBATh I0CTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUI;

® [IPOrHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MPEATOJIOKEHUS O €r0 pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanueii:

® BBHIABJIATH AePUIUTHI HHOOPMALIUY, TAaHHBIX, HEOOXOAUMBIX JJIi OTBETa HAa BOMPOC U JUIS PELICHHS
3aJauu;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAJIM3HPOBATh, CUCTEMAaTU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

® CTPYKTypUpOBaThb HWH(MOpMALIMIO, TMPEACTaBIATh €€ B pa3InyHbIX (Qopmax, WLIIOCTPUPOBATH
rpagu4ecKu;

® OILICHUBATh HAJEKHOCTh HHPOPMAIMH [0 CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaabHbIe KOMMYHUKATHBHBIE JICHCTBHUS, 00eCeunBalOT ¢(hOPMHUPOBAHHOCTD COMATBLHBIX
HABBIKOB 00yYarOIINXCS.

OO1enue:

® BOCIIPHHUMATh U (DOPMYITMPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSIMH M IISJISIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS 110 X0y
peleHus 3a1a41i, KOMMEHTHPOBATH TIOJTYUYEHHBIN pe3yJIbTarT;

e B XoJ¢ OOCYXJCHHs 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TeMbl, MpoOIEeMbl, perraeMon
3aJlauM, BBICKA3bIBaTh HJIEW, HAIICJICHHbIE Ha TIOMCK PEIICHHS; COMOCTABISTh CBOM CYXKJIEHUS C CYXICHUSIMHU
JIPYTUX YYaCTHUKOB JHaliora, OOHapyXKHBaTh pa3IMYUE W CXOACTBO TMO3WLHUN; B KOPPEKTHOU (opme
(dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® IPEJICTABIIATH PE3YNIbTAThI PEIICHHS 3aau, SKCIIEPUMEHTA, UCCIIEeIOBaHUS, MPOEKTA; CAMOCTOSTENILHO
BBIOMpATh (hOpMaT BBICTYIUJICHHSI C YUETOM 3a7ay MPe3eHTAIlN U 0COOEHHOCTEH ayAUTOPHH.

COoTpyIHHYECTBO:

® NIOHMMAaTh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAHAHOW M WHAMBUAYaTbHON pabOTHI MPHU pElICHUH
y4eOHBIX 3aJa4; MPUHUMATH IIeIb COBMECTHOW JAEATEIbHOCTH, IJIAaHHPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacrpeaensTh BUABI padOT, HOTOBApUBATHCS, OOCYKIATh MPOIECC U pe3yibTaT paboTh; 0000IIaTh
MHEHHS HECKOJIBKHUX JIFOJIEH;

® y4acTBOBATh B TPYMIOBHIX (hopMax paboThl (00CYX)AeHHS, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI» U
T.I1.); BBITIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JCUCTBHUS C APYTMMHU YJICHAMH KOMAaHJbI;




OIICHUBATh KAueCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT MO KPUTEPUSM, CPOPMYITHPOBAHHBIM YIaCTHUKAMHU
B3aUMOICUCTBUSL.

3) YHuBepcaibHbIC PEryIsITUBHBIC ICUCTBHSI, 00ECIIeYHBaIOT (POPMUPOBAHIE CMBICIOBBIX YCTAHOBOK U

YKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanusi:

® COCTaBJIATH IUIAH, aJTOPUTM DELICHUS 3a/1aud, BBHIOMPATh CIOCO0 PEHICHHS C YyYETOM HMMEIOLIUXCS
pECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U1 KOPPEKTUPOBATh BAPUAHThI PEIICHUN C yIETOM
HOBOMH HH(}OpMaLIUU.

CaMOKOHTpOJIB:

® BJIaJCTh HAaBBIKAMU IIO3HABATEIBHON pe(dIeKcHH Kak OCO3HAHUS COBEpIIAEMBIX JCHCTBUU U
MBICJIUTENbHBIX MIPOLIECCOB, UX PE3YJIbTATOB; BJIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3ynbTaTa peleHns MaTeEMaTU4eCKOM 3aa4y;

® [IPEJIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEILEHUU 3a/1a4l, BHOCUTh KOPPEKTHBHI B
NeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, Hal IECHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OILICHUBAaTh COOTBETCTBUE pE3y/lbTaTa LEIU U YCIOBUSAM, OOBSACHATH NPUUYMHBI JOCTHXKEHUS WIH
HEJOCTUKEHUSI pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATHBI

Yuciia 1 BLIYUCICHUSA

e (CB00OOJHO OMEpPUPOBATh TOHATHSAMHU: pAIMOHATIBHOE YHCIO, OCCKOHEUHAs MEepHOIUYEecKas IpoOb,
MIPOIICHTHI, UPPANMOHATHHOE YHCIIO0; MHOKECTBA PAIMOHAIBHBIX U JIEUCTBUTEIIBHBIX YHCEI; MOJYJIb
JNEUCTBUTEIILHOIO YHCIIA.

e [lpumensaTh IpoOU W MPOIEHTHI JJIA PEUISHUs MPUKIATHBIX 3a7ad U3 Pa3JIMYHBIX OTpacieil 3HaAHWN U
peanbHOM JKU3HH.

o [Ipumenste npubIMKEHHBIE BBIYMCICHUS, IMpaBWIa OKPYIJICHMS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIUHCIICHUH.

e (CB0o0oAHO omepHpoBaTh IMOHATHEM: CTENEHb C IIEJIBIM IOKa3aTeJeM; HCIOJIb30BaTh MOAXOJSIIYIO
(dbopMy 3anucH IEHCTBUTENBHBIX YHCET AJISl PEIIEHUS MPAKTUYECKUX 3a/1a4 U MPEICTAaBICHUS TaHHBIX.

e (CB000JHO OTIEPHPOBATH MOHATHEM: apU(DMETHUCCKHI KOPEHb HATYPAJILHOU CTETICHH.

e (CB000AHO ONEPUPOBATH MOHATHUEM: CTENIEHb C PALIMOHAIBHBIM MOKa3aTeNeM.

e (CB000AHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCJIOBOTO apryMeHTa.

e  OnepupoBarh NOHATUIMH: APKCUHYC, APKKOCUHYC U apPKTaHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

e (CB000AHO OMEPUPOBATH MOHATUSIMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
Y ypaBHEHUS-CIIEJCTBUS; paBHOCUIIbHbIE HEPABEHCTBA.

e [IpumeHSTH pazNUYHbIE METOJbl PEIICHUS PalMOHAIBHBIX U APOOHO-PAllMOHANBHBIX YpaBHEHUI;
MPUMEHSITh METO/I UHTEPBAJIOB JIJIs1 pELICHHs] HEPABEHCTB.

e Hcnonb3oBaTh CBOMCTBA IEHCTBUIN C KOPHSMU ISl PpeoOpa30BaHUs BBIPAKCHU.

e BrimonHATe npeoOpa3oBaHMsl YKCIOBBIX BBIPAKEHUN, COJEPXKAIIUX CTENEHH C pPalUOHAIBHBIM
MOKa3aTeseM.

e (CB00OJHO ONEPUPOBATH MOHATHIMU: UPPALMOHATBHBIEC YPABHEHNUS; HAXOIUTh UX PELICHUS C HOMOIIBIO
PaBHOCHUIIBHBIX IIEPEX010B WM OCYLIECTBIIAS IIPOBEPKY KOPHEM.

e [IpuMeHATH OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIbI Ul MpeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX
BBIPAXKCHUI.

e (CBo0oaHO omepupoBaTh MOHITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE; NPUMEHATh HEOOXOIUMbIe
(opMyIbI ISl pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHI.

e MojaenupoBaTb peajbHbIE CHUTYallMM Ha S3bIKE ainreOpbl, COCTAaBJIATh BBIPAKEHUS, YypaBHEHHUS,
HEPABEHCTBA 10 YCIIOBUIO 3aJlayd, MCCIIEJOBATh IIOCTPOECHHBIE MOJEIU C MCIOJIB30BAaHUEM alapara
anreOpsl.

DyHKUUH U TPaPUKHU



e (CBo0OAHO oOmepupoBaTh MOHATUAMHU: (QYHKIUS, CIOCOOBI 3ajaHUs (YHKIMH;, B3aMMHO OOpaTHbIC
¢bynkuuy, KoMno3unus ¢GyHKIUi; rpaduk (YHKIUH; BBIIOJHATH 3JEMEHTapHbIe MpeoOpa3oBaHUS
rpaduKOB (QYHKITHIA.

e (CB00OAHO OMEPHPOBATH MOHATHUAMHU: 00JACTH OMPEACICHUS U MHOKECTBO 3HAUCHUH (YHKUIUU, HYIH
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

e (CBo0omHO oOmEpUpPOBaTh MOHATHAMHU: UYETHBICE W HEUYETHBIE (QYHKIUH, NEpUOIUMYEcKue (DyHKIIHH,
MPOMEXKYTKM MOHOTOHHOCTH (YHKLIMH, MaKCUMYMbl W MHUHMMYMbl (QYHKUWH, HauOoJblIee U
HaMMEHblIIee 3HaYeHNEe (PYHKIMH Ha TIPOMEXYTKE.

e (CB00OAHO OmEepUpPOBATh MOHATHSIMH: CTETEHHAass (YHKUIUS C HATYPAIbHBIM M IIETBIM IOKa3aTeleM,
rpaduK CTENIEHHOW (PYHKIIUHU C HATYPaJIbHBIM U LIEJBIM MOKa3areaeM; rpaduk KopHs N-0i CTEeHu Kak
(byHKIIMU 00paTHOM CTENEHH C HATypaJbHBIM MIOKA3aTEeIeM.

e OnepupoBaTh MOHATUSMU: JHHEWHAs, KBaJgpaTU4Has M JPOOHO-TMHEWHas (QYHKIMH; BBIOJIHATH
AIIEMEHTAPHOE MCCIEIOBAHNE U TOCTPOSHHUE UX TPaHKOB.

e (CBoOomHO  omepupoBaTh  HOHATHSAMH:  TPUTOHOMETPUYECKass  OKPYXKHOCTb,  OIpEJeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHMCIOBOTO apryMEHTa.

e lcnonn3oBatek rpadukn QyHKIHA IS UCCIIEAOBAHMS TIPOIIECCOB M 3aBUCUMOCTEW NP PEUICHUN 33124
U3 JpyruxX y4eOHBIX NPEIMETOB W PEATbHOW KHM3HH, BBIpaXaTh (POpMyIaMH 3aBHCHMOCTH MEXIY
BEJTMYNHAMH.

Hayana MmaTeMaTH4ecKoro aHajan3a

e (CB00OAHO OmepupoBaTh MOHATHUSIMU: HENpepbIBHbIE (DYHKIUU; TOYKU pa3pblBa rpaduka (QyHKUINH;
aCUMNTOTHI rpaduka GyHKINU.

e (CBoOomHO omepupoBaTh TOHATHEM: (YHKIHWS, HETNpepbIBHAas Ha OTPE3Ke; NPUMEHSTH CBOWCTBA
HETPEPBIBHBIX (DYHKIWHN IS peIIeHus 3a/1a4.

e (CB00OIHO OTIEPUPOBATH MOHATUSMU: TIEpBasi M BTOpasi POU3BOIHBIE (PYHKIIHH, KacaTellbHAs K TpaguKy
GyHKIMH.

¢ BpUNCIATE TPOU3BOJHBIE CYMMBI, TPOHM3BEIEHHS, YaCTHOTO M KOMITO3WIIMH ABYX (YHKIWH; 3HATH
IIPOU3BO/IHBIE JIEMEHTAPHBIX (QYHKIUH.

e licnosp30BaTh TEOMETPUUECKUN U (PU3UIECKUN CMBICI MPOU3BOTHOM JIJIsI PEIICHHMS 3a/1ad.

MHo:xecTBa M JIOTHKA
e (CB00OJHO OTIEPHPOBATH MOHATHUSAMH: MHOXKECTBO, OTIEPAIUU HAJl MHOYKECTBAMH.
e licnosnp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJis ONMHUCAHMS PEaIbHBIX MPOIECCOB U SBJICHUH,
MIPHU PEIICHUH 33/1a4 U3 IPYrUX YIeOHBIX MPEIMETOB.
e (CB00OOJHO omepupoBaTh TOHATHSAMU: OMPEICICHUE, TeopeMa, YpaBHEHHUE-CIEJACTBHUE, CBOMCTBO
MaTeMaTHYeCKOT0 00BhEKTa, JOKa3aTeIbCTBO, PABHOCHIIBHBIC YPABHCHHS M HEPABCHCTBA.

COAEPXAHUE YYEBHOI'O KYPCA
11 kiaace

Yucaa 1 BbIYMCTIEHUS

Harypaneuble u nensie uucna. IIpumenenune npuszHakoB aenumoctd wnenbix yucen, HOJ u HOK,
OCTaTKOB IO MOJYJIt0, anroputMma EBkinnia uist penieHus 3a/1a4 B UEeJbIX YACTIaX.

KomrmuiekcHbie uncia. AnreOpanyeckas U TPUTOHOMETpHUYECKass (DOPMBI 3alMCH KOMILIEKCHOTO YHCIIA.
Apudmerndeckre omepanud ¢ KOMIUICKCHBIMH 4uciaamMu. M3oOpakeHHME KOMIUIGKCHBIX 4YHCET Ha
KOoOpAMHATHOU TuiockocTu. @opmyna MyaBpa. KopHu N-oii creneHu W3 KOMIUIEKCHOro yucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JUTSl pelieHns (PU3HNUecKuX U TeOMETPUIECKHX 3a1ad.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHHH M HEpaBEHCTB. PaBHOCHIIBHBIE CHUCTEMbI M CHCTEMbI-CIIEJICTBUS.
PaBHOCHIIBHBIE HEpABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C MOMOIIBI0 TPUTOHOMETPHUECKON OKPYKHOCTH.
Pemienue TpuroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS TIOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYMHOCTEM palMOHAIbHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeIbHBIX U JoTapu(PMUUECKUX YpaBHEHUN.

VYpaBHEHNUSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.



IIpumeHeHne ypaBHEHHMH, CHUCTEM U HEPABEHCTB K PELICHMIO MaTeMAaTHYECKUX 3aJad M 3a1ad u3
pa3NUYHBIX 00JacTeil HAYKHU U PEaNbHOM KU3HU, MHTEPIPETALUs MOTYYEHHBIX PE3yIbTaTOB.
DyHKUUH U TPAPUKHU

I'padux xommnosunuu ¢yHKmil. ['eomerprueckue o0pa3bl ypaBHEHH M HEPaBEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckue MeTOIBl pelIeHHs] YpaBHEHUH W HEpaBeHCTB. I 'paduueckre MeTOAbl pEUIeHHs 3371a4 C
rapamMeTpamu.

Ucnonw3oBanne rpaduxoB (QyHKUMA I8 HMCCIIENOBAHHUS TPOILIECCOB M 3aBUCHUMOCTEH, KOTOPBIC
BO3HUKAIOT IPH PEIICHUH 33Ja4 U3 APYTUX YUCOHBIX MIPEIMETOB M PEaTbHOMN JKU3HU.
Hayana maTteMaTH4ecKoro aHajmsa

[TpumeHeHre TPOU3BOTHON K MCCIeIOBaHNIO0 (DYHKIMH HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxneHue
HanOOJIBIIETO ¥ HAMMEHBILIETO 3HAUCHUH HEeNPEPhIBHON (DYHKIIUN HA OTPE3KE.

[IpuMeHeHne NPOM3BOMHOM I HAXOXKACHMS HAWIYYIIEr0 pPELICHHWs B IPUKIAAHBIX 3aJadax, s
OTpe/ieNIeHUs] CKOPOCTH U YCKOPEHHSI MpoIiecca, 3aJaHHOTO (popMyIioi miu rpadukoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. llepBooOpa3Hble 3ieMEHTapHbIX (YHKIUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX.

Huterpan. ['eomerpuueckuii cMmpica UHTerpaia. Beruuciaenue ompenenéHHoro wHTErpana mno Gopmysne

Herorona—JleitOnuna.
[IpumeHnenne nHTErpana s HaX0XKACHU MJI0IAAeN IIOCKUX QUTyp U 00BEMOB reOMETPUUYECKUX TEJI.
[Ipumepsl pemeHuii auddepeHuanbHbBIX ypaBHEHHE. MaremaTtnyeckoe MOJENIUPOBaHUE pPeaTbHBIX

MIPOIIECCOB C MOMOIIBIO U DEepeHITNATBEHBIX YPAaBHEHUM.

TemaTu4yeckoe NIaHNpPoOBaHUE Y4eOHOT0 Kypca

11 kaace (136 yacoB)

Ha3Banue pa3nena OcHOBHOe cofep:kaHue pa3jaesia OcHOBHBIE BU/IbI NeATEJIHLHOCTH
(K0JIM4YeCTBO (TeMBbl) 00y4aromuxcs
4acoB)
Uccnenosanue [Ipumenenne MPOU3BOAHOM K | CTpouth rpaduk KOMMIO3WIIUM (DYHKIHA C
GbyHKIMA C | HCCIEeN0BaHUIO byHKInn Ha | IOMOIIBIO DJIEMEHTAPHOTO MCCIEJOBAaHUA W
MTOMOIIIBIO MOHOTOHHOCTb M 3KCTPEMYMBI. | CBOMCTB KOMIIO3HLIMH.
MIPOU3BOIHOM Haxoxnenue HauOOJIbILIETO u | CTpouTh reoMeTpruuecKkre 00pasbl ypaBHEHUH U
(24 9) HaVMEHBIIETO 3HAYEHUsI | HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.
HenpeprIBHON (PyHKIMHN Ha oTpe3ke. | Ucnmosb3oBaTh MIPOU3BOAHYIO JUTS
[Ipumenenre NpPOW3BOAHON Ui | MCcCleNOBaHUA (QYHKIMM HAa MOHOTOHHOCTh U
HaXO0XJCHUS HAWJIYYIEro pelIeHUs | SKCTPEMYMbl;  HAXOAUThb  HauOosbliee U
B  NOPUKIAIHBIX  3aj7adax, JJisi | HaUMeHblllee 3HaueHUs (YHKIMHU HEmpephIBHON
OIpe/IeTICHUsI CKOPOCTU U YCKOPEHHS | Ha OTPE3KE;
npotecca, 3aganHoro gopmynoit wiu | Crpouts rpaduku (QyHKIMHA HA OCHOBaHHUU
rpadukom. MIPOBEAEHHOTO UCCIIEIOBAHUS.
Komno3unus ¢bynkuumii. | Memosib30BaTh NMPOU3BOIHYIO AT HAXOXKACHUS
I'eomerpuueckue 00pa3bl ypaBHEHUN | HAMIYYIIETO PEIICHHUS B MNPUKIAIAHBIX, B TOM
U HEpPaBEHCTB HA KOOPJAMHATHOM | YMCIIe COLMATbHO-DKOHOMHYECKHUX, 3a7a4dax, 1Jis
MIJIOCKOCTH OTIPEJENIEHUsI CKOPOCTH M YCKOPEHMs Ipolecca,
3aJaHHOTO (POPMYJIOH UM IpaUKOM.
I[Honyyars mnpeacTraB/ieHHe O TPUMEHEHUU
MIPOU3BOJHOM B PA3JIMYHBIX OTPACISAX 3HAHUM
[lepBooOpaznast  u | [leppooOpasHas, ocHOBHOE CBOICTBO | OnepupoBaTh MOHATHAMM: I1€PBOOOpa3Has U
UHTErpa nepBooOpas3Heix.  IlepBooOpa3Hbie | onpeneneHHblil nHTErpan. Haxoaurs
(12 9) aneMeHTapHbIX GyHkiuil. [IpaBuna | mepBooOpa3HbIe AIeMEHTAPHBIX QYHKITHI 1
HaXO0XJICHUS MePBOOOPA3HBIX. BBIYHCTISITH HHTErpal o ¢popmyne HproToHa —
Wuterpan. I'eomerpuueckuit cmbica | JleiOHua.
WHTETpaa. Brruncnenue | HaxoauTs miomaay miockux GUryp u o0bEMBI
ONpPENeNEHHOTO  MHTErpajia MO | TeJl C MOMOILBIO ONPEAEIEHHOIO HHTETpaa.
¢dbopmyne Hetorona-JlelOHmIA. 3HAKOMHTBCS C MaTeMaTUYECKUM




IIpumeHeHue MHTETpaja JUIst
HaXOXXJCHUSA IUIOIIAJCH IUIOCKUX
¢uryp 1 00BEMOB reOMETPUUYECKHX
TelL.

[Ipumepsl pereHun
mddepeHnnanbHbIX YypaBHEHUH.

MOJIeIUPOBaHNEM Ha npumepe
muddepeHnnanbHbIX ypaBHEHUH.
MoayyaTrs  mpexncTaBieHWe O  3HAYCHUH

BBCACHHA TIOHATUA HHTCrpajla B PA3BUTHU
MaTEMAaTUKH

I'paduxu Tpuronomerpuueckue Qpyaxiuu, ux | Mcmosb3oBaTh nM(poBbIe pecypebl s
TPUTOHOMETPHUYECKUX| CBOMCTBA U Ipa(UKH. HOCTPOEHHS TPaUKOB TPUTOHOMETPHUYECKIX
GbyHKIUH. Ot6op KOpHEH | pyHKIUU U U3y4EHUS] UX CBOMCTB.
TpuroHomeTpruyecku | TPUTOHOMETPUYECKUX ypaBHEHUU c | Pemiatb TpUTOHOMETpUYECKHE YpaBHEHUS U
€ HEPABEHCTBA IIOMOILIBIO TPUTOHOMETPHUYECKON | OCYIIECTBIISATH OTOOP KOpPHEH C IOMOIIBIO
(16 1) OKPYXHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMerpuueckux | [lpumensitb  QopmMysiasl TPUTOHOMETPUM  JUIS
HEPABEHCTB pelieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl UIs
MIOCTPOEHHUS U UCCIIEIOBaHUS IPa(PUKOB
byHKIUH
HppauunonansHsle, OcHoBHbIE METOIbI pemienus | [IpyMeHsiTH  CBOMCTBAa  MOKAa3aTeIbHOM U
MoKa3aTeabHbIE U MIOKa3aTeIbHbIX U JIOTApU(PMUYECKUX | IorapupMudyecko  (QYHKIMA K  PELIEHUIO
morapudmuueckue HEpaBEHCTB. MO0Ka3aTeIbHbIX u Jorapu(pMHUUECKUX
HepaBeHCTB (24 1) OCHOBHBIE METO/IbI peuIeHus | HEpaBEHCTB.

HMpPALMOHAIBHBIX HEPABEHCTB.
I'padmyeckne Meroapl  pelieHUs
HMPPALMOHAIIBHBIX, MOKA3aTEIbHBIX U

O00cHOBaTh PaBHOCWIBHOCTB IIEPEXOJIOB.
Pematp uppainmoHagbHble HEPAaBEHCTBA.
Hcnonb3oBarh  rpaduyeckue  MeTOAbl U

JoTapu(PMUYECKUX  ypaBHEHUH W | CBOMCTBA  BXONAIIMX B  ypaBHEHUE  WJIHU
HEPaBEHCTB HEpaBEHCTBO (YHKIUI LTS peIICHHsI 3a1a91
KommutekcHbie uncna | KomruiekcHbie grcia. | OnepupoBaTh MOHATHAMHU: KOMIUIEKCHOE
(10 9) Anrebpandeckas M | 9YMCII0O ¥ MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpHYECKAs ¢dopwmbl | [IpeacTaBasiTb KOMIUIEKCHBIC YHCTIA B
3aIMCH KOMIUICKCHOTO YHCIIA. anreOpandeckoi ¥ TPUTOHOMETPHUYECKON
Apubmernueckne  omeparuu ¢ | hopme. BBINOJHATH apudmMeTHdecKre

KOMILJIEKCHBIMH YHCIIaMHU.
N300paxkeHne KOMIUJIEKCHBIX YHUCEI
Ha KOOPJMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEeHH U3 KOMILIEKCHOTO YuCIa.
[IpuMeHeHHEe KOMIUIEKCHBIX YHUCEI
JUIs  pemieHus  (U3WYECKUX U
TreOMETPHUECKUX 3a/1a4

oTepallii C HUMHU.
N300paxkaTh KOMIUIEKCHBIE
KOOPJMHATHOM MIIOCKOCTH.
I[IpumensTe Gopmyny MyaBpa u moiaydaTh
MPEJICTaBICHUE O KOPHAX N-OU CTETNeHU U3
KOMIIJIEKCHOTO YUCJIa. 3SHAKOMHUTBHCH C
npUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCEeT
JUIS PEIICHUS TEOMETPUUECKUX U (PU3UIECKUX
3a/1a4

qucia Ha

HarypanbHubie u
Lienble Yucia

HaTypaJ'ILHLIe H OCJIbIC YHMCJia.
HpI/IMeHeHI/IC IIPHU3HAKOB ACIIMMOCTHU

OnepupoBaTh NOHATHAMH: HATypalbHOE U
1[€JI0€ YHCII0, MHOKECTBO HATYpPAJIbHBIX YHCEIL.

(10 9) nenbix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKH JACIIMMOCTH LEIBIX
OCTaTKOB MO MOJYII, alropurMma | uucen; octatku rno moaynwo; HOA nu HOK
EBknnpa nns pemeHuss 3ajady B | HATypalbHBIX YHMCElN; anroput™ EBkiamaa s
LEIBIX YHUCIax penieHus 3aaay.
3anuchIBaTh HaTypaJlbHbIE YKCIA B PA3IUYHBIX
MMO3MIIMOHHBIX CUCTEMAaX CUHCICHHUS
CucreMsl Cucrema 1 COBOKYITHOCTh ypaBHEHHI.| OnepupoBaTh NOHATHSIMHU: CCTEMA U
palMOHANbHBIX, PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
HppaLMOHAIBHBIX CIIEICTBUS. pEIIeHUE CUCTEMBI MJIM COBOKYITHOCTH;
MOKa3aTeIbLHBIX U OCHOBHBIE METO/IbI PEILIEHUS CUCTEM | PABHOCHJIbBHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBUSI.
JorapupMUIECKUX 1 COBOKYITHOCTEM pallMOHAJIbHBIX, HaxoauTsh pelieHus cucteM U COBOKYITHOCTEHM
ypaBHEHU M HMpPALMOHATIBHBIX, TOKA3aTENbHBIX U | LENBIX PAlIMOHATIBHBIX, UPPALIMOHATIBHBIX,
(12 9) Jorapu(MUUECKUX YPaBHEHHIA. MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHUN

IIpuMeHeHre ypaBHEHHUH, CUCTEM H
HEPABEHCTB K pEeLIEHUIO

U HEPaBEHCTB.
IIpuMeHATH CUCTEMBI YPABHEHUN K PELICHUIO




MaTeMaTU4eCKUX 3a7ady U 3ajad H3
pa3nuyHBIX  obnacTeil Hayku U
peanbHONW KHU3HH, WHTEPIpPETAIHS
MOJIyYCHHBIX Pe3yJIbTaToOB

TEKCTOBBIX 3aJ[ay U3 pa3IMyHbIX 00aacTeit
3HAHUU U PEAILHOM KU3HU;
HHTEPNPETHPOBATDH II0JIyYCHHBIC PELICHUS.
Hcnoan3oBaTh upoBbIe pecypehl

3anauu ¢ PannonanpHble, HppalliOHAIIBHBIE, Be10upaTh crioco0 penieHus paioHanbHbIX,

napameTpamMu MoKa3aTeNbHbIe, JOrapu(MUUECKUE | UPPALIMOHAIBHBIX, TOKA3aTEIbHBIX,

(16 1) Y TPUTOHOMETPUYECKUE YPaBHEHUS, | JOrapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX
HEPABEHCTBA U CUCTEMBI C YPaBHEHUI U HEPABEHCTB, COJAEPKAIINX MOIYIIH
rapaMmeTpamu. U TIapaMeTpbl
[TocTpoenue u uccnenoBaHue I[IpumensiTh rpaguueckue U aHAIUTUYECKUE
MaTeMaTUYECKUX MOJIETEeH pealIbHbIX | METO/bI JJISl PELICHUS] YPaBHEHUN U HEPAaBEHCTB
CUTYalllil C TOMOILBIO YPABHECHUH, C mapaMeTpaMH, a TaKXe€ HCCIEIOBaHNUE
CUCTEM YPAaBHEHUU U HEPABEHCTB C (GyHKUIMI METOJaMHU MaTeMaTHYECKOT0 aHaIn3a.
napaMeTpamu Crpoursh u Hccile0BaTh MaTEeMAaTUYECKUE

MOJENIN peallbHBIX CHUTyallud C TOMOILBIO
YpaBHEHUH,  HEPABEHCTB W  CHCTEM  C
napaMeTrpamu

[ToBTOpEHME, OcHoBHblE TMOHATHS UM MeToAbl | MoaeaupoBaTh peajibHbIe CUTYalluu Ha SI3bIKE

o0oOu1eHue, Kypca, 000011IeHNe U | ainredpbl, COCTABJATH BbIPAKEHUS, YPAaBHEHMUS,

cUCTeMaTH3alus cUCTeMaTH3alus 3HaHUH HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4H,

3HaHui (12 1)

HCCJIeI0BATH IOCTPOCHHBIE MOJIEIIH C
MCII0JIb30BaHUEM armmapara anreOpbl.
I[pumensaTy (QyHKIUM YIS MOJCIUPOBAHUS U
WCCJIEI0BAHMS PEATBHBIX ITPOIIECCOB.

Pemates npukiaaHele 3a1a4, B TOM YUCIIE
COIIMAJIbHO-3KOHOMHMYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU aiareopsl 1
MaTE€MaTHYECKOr0 aHAJIN3a

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIUVISA YYEHUKA

Mopakosuu A. I'. Anre6pa u Hayana matematuyeckoro ananusa. 10—11 kmacc, akiimoHepHoe

obmectBo M3natennsctBo «IIpocBemenne» (yaeOHUK)

Mopakosuu A. I'. Anre6pa u Hayana matematuyeckoro ananusa. 10—11 kmacc, akiimoHepHoe

obmectBo M3natensctBo «IIpocBenienre»(3a1auyHuK)




METOIUYECKHUE MATEPUAJIBI UIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETUMHTEPHET

HHOC Mog IlIxona



https://myschool.edu.ru/
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