PaGouyass nmporpamma y4eOHOro npeamera ««AJredpa m Ha4aja MaTeMaTHYeCKOI0
anaim3a. (Yriy0/ieHHblii ypOBeHb)

INOACHUTEJIbBHAS 3AIINCKA

VYuebHblil Kypc «Anredpa ¥ Hadana MaTeMaTHYECKOro aHaJIM3a» SABISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMMe CpeaHero olmiero odpa3oBaHHUs, MOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecreunBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JPyroii CTOPOHBI, (POPMUPYET JOrHYECKOe U aOCTPAKTHOE MBILIUICHHE 00YJaIOUINXCs Ha YPOBHE,
HE00XO0AMMOM JJIs1 OCBOCHHS MH(POPMATUKH, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCHMIUTMH. B pamkax mgaHHOro y4eGHOro Kypca OOydaromruecs OBJIa/eBalOT YHHBEPCAIbHBIM
A3BIKOM COBPEMEHHOM Hayku, KoTopas (OopMysiupyeT CBOM AOCTHXKEHMsSI B MaTeMaTHYeCKOU
dopme.

VuebHbIil Kypc anreOpbl M HayaJl MaTeMaTHYECKOro aHallM3a 3aKJaJblBAa€T OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHaMH (U3HMKH, XWMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOM >XM3HM, IO3BOJSICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHAIIN3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE U aHAJIOTHIO, (OPMUPYET KpEeaTMBHOE M KPUTHYECKOE
MBIIICHHE.

B xonme wu3yuenus yuyeOHOro kypca «Ajiredpa M Hadajga MaTeMaTHYECKOro aHalIHu3a»
oOyJaromuecsi TONy4aloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 33]ad, CaMOCTOSTEIHHOTO
IIOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPIpPETalMHd HOJYyYEHHBIX
peIIeHN, 3HAKOMATCSI ¢ MPUMEpPaMH MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc oO0jasaer 3HAUUTEIbHBIM  BOCIUTATENbHBIM  IOTEHIMAIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN pe3ysbTaT.

B ocHoBe Meronuku oOyueHuss anreOpe M HayalaM MaTeMaTHMYECKOrO aHaiMu3a JIEKHT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B crpykType ydeOHOro kypca «Anrebpa M Hayajga MaTeMaTHYeCKOrO aHAJIM3a» BBIICICHBI
CIIEAYIOIINE COJEPIKATEIbHO-METOMUECKre JTHHUN: «Yucna W BBIYMCICHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTeMaTH4eckoro aHaiausza», «MHOXKecTBa U
JoTHKa». Bce OCHOBHBIE CONEpPXKATEIhbHO-METOJANYECCKHE JHHUM HW3Yy4YarOTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
Jpyra W TIOCTENIEHHO HACHIIAsACh HOBBIMH TeMaMH M pasznenamu. JlaHHBIN y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHS, MaTEeMATHYSCKH aHAIU3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas joruka u gpyrue. Ilo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTEIbHO
(dopMHpyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeToAMYecKass JTUHHUS «Yucna W BBIYMCICHHS» 3aBepuiaeT (opMHUpOBaHUE
HaBBIKOB HCIIOJIb30BaHUA JIEHCTBUTENBHBIX YUCEI, KOTOPOE ObUIO HA4aTO Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusi. Ha ypoBHe cpeaHero odiero oopasoBaHus 0co00e BHUMAaHUE YACISETCS



(GOpMUPOBAHUIO HABHIKOB PAIlMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B Ce0sl MCIOIH30BAHUE
pa3iauuHbIX (GOpM 3amKucH 4HciIa, YMEHHUE JelaThb MPUKUAKY, BBIOJHATH HPUOIMKEHHBIE
BBIUMCJICHHMSI, OLICHUBATh YMCIIOBHIC BBIpAXKEHUS, paboTaTh ¢ MaTeMaTUYECKHMH KOHCTAHTAMU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJBHBIX, 1[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YyuCeNl JIOMOJIHAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCeNl. B KaXJoM H3 3THX MHOMXECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE eMy clieu(pUYecKue 3a/adydl U Olepaluu: JIeJeHHe Hallelo,
OTIEpPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJIBIX YHCEN, 0COOBbIE CBOMCTBA pAIlMOHATBHBIX U
UpPpALMOHATIBHBIX YKCeN, apu(METHUECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX 4ucell. biarogaps mocienoBaTelbHOMY pacUIUPEHHUIO
KpyTa HCIOJb3YEMBIX YUCEI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX NPUMEHEHUS JUIsl pEeLICHUs
pa3IMYHBIX 3371a4 (popMHUpyeTCs MPeACTaBIeHUE O SANHCTBE MaTEMATHUKN KaK HAYKH U €€ pOJiu B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.
Jluaus «YpaBHEHHS U HEPABCHCTBA» PEATU3YeTCs] HA MPOTSHKEHUHM BCETO OOYUYCHHsSI HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaxaoM paszzene [IporpamMmbl mpeaycMOTpeHO
pelieHue COOTBETCTBYIONIUX 3ajad. B pesynpraTe oOywaromiuecs OBJIQJIEBAIOT Pa3TuYHBIMU
METOJIJaMHU PELICHHs PAllMOHATBbHBIX, UPPALMOHANBHBIX, MOKAa3aTeNbHbIX, JIOTAPUPMUIECKIX U
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKXe 3a7ad, CoJeprKallux
napameTpsl. [lonydeHHbIE YMEHUS MIMPOKO HCIONB3YIOTCS MPH HCCIeN0BaHUM (DYHKUIUN C
MOMOIIbIO TTPOM3BOJHOM, MPU PEHICHUH TMPUKIATHBIX 3a7ad M 3a7a4 Ha HaXOXJEHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
ceOst Takke (GOPMUPOBAHWE YMEHUH BBINONHATH pacd€Tel 1o (opmyramM, TpeodpazoBaHUs
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHI, a TAK)KE BBIPAKECHMI,
COJIepKalINX CTEIEeHH | JorapudMel. braromapss HM3ydeHHIO anreOpamyecKoro Marepuala
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyyJarouxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYXKICHHUM, paOOTHI C CUMBOJIbHBIMU
dbopMamu, TpeacTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUs MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.
ConeprkarenbHo-MeToauueckas TUHUS «DyHKIUU U rpa@uKuy TECHO MEPEIUIETAeTCs ¢ IPYTUMU
JUHUSAMH Y4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO CMBbICIE 3afaéT IOCIIeq0BaTeIbHOCTD
u3ydeHuss Mmatepuana. V3ydueHwe CTENEeHHOH, TMOKa3aTeNbHOW, Jorapudmudeckol u
TPUTOHOMETPHUECKUX (DYHKUIMNA, MX CBOWCTB M TpadUKOB, HCHONb30BaHWUE (YHKIMHA AIs
pemieHust 3ajad W3 JAPYTUX Y4eOHBIX MPEIMETOB W PEATbHOW >KU3HU TECHO CBSI3aHO KakK C
MaTeMaTHUYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHHUE ynemnsiercs (GOpPMHUPOBAHUIO YMEHHUS BbIpaXaTrh (HOpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOMTY4YeHHbIE (YHKIWU, CTPOUTh UX TpaduKu.
Marepuan 3TOl coAep)KaTeIbHON JIMHUM HalelIeH Ha pPa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJIAIONINX  BBIpaKaTh 3aBHUCHUMOCTH MEXKIYy BeJIMYMHAMH B pa3inuyHOi  dopme:
aHAJTUTUYECKOHM, Trpaduyeckoii W ciloBeCHOW. Ero wu3ydeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHMIO U  KOHKpETHU3alluH,
WCTIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHass auHUS «Hayanma wmaTeMaTHyeckoro aHaiu3a» IMO3BOJSET CYHIECTBEHHO
pPaCHIMPUTh KPYT KaK MAaTEeMAaTHYECKUX, TaK U MPUKIAJHBIX 33]1a4, JOCTYIMHBIX 00y4YarOInMCS,
TaK KakK y HHUX TMOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEAENiaTh HX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMAaan GUryp u 00bEMBI TeJ, HAXOIUTh
CKOPOCTHM U YCKOpEHHUs ImpoieccoB. JlaHHas conep:kaTelbHasi JIMHUS OTKPHIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOCHUS MaTEMaTHYECKUX MOJEICH pEabHBIX CHUTYyalHi, TO3BOJSET
HaxOJIUTh HaWJIyylllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-?KOHOMHYECKHX,
3amadyaXx. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYE€CKOTO aHaju3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-TIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccre. OOydaromuecs



Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxaTenbHO-MeTOANYECKast JIMHUS «MHOXECTBA M JIOTMKa» BKIIOYAaeT B CeOs 3JIEMEHTHI
TEOPUU MHOXXECTB W MaTEMaTH4eCKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC IPEICTABICHUS
INPOHM3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M MIpeiaraloT Haubojiee YHHUBEPCaJIbHBIN
S3bIK, OOBEAMHSIOMNI BCe pa3JeNbl MaTeMaTHKH U €€ MPUWIOKEHUH, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTHYECKUe AMCUUIUIMHBI U WX TPWIOKEHUS B eauHoe 1enoe. [losTomy BakHO HaTh
BO3MOXKHOCTh OOYYaloIIeMycsli HMOHMMAaThb TEOPETUKO-MHOXKECTBECHHBIH S3BIK COBPEMEHHOM
MaTeMaTHKHU U UCIOJIb30BATh €0 Ui BBIPAKEHHUS CBOMX MbICIIEH. JIpyruM BasKHBIM MPHU3HAKOM
MaTeMaTUKH KaK HayKH CIIEAyeT NpPU3HATh CBONCTBEHHYIO €l CTpPOroCTh OOOCHOBaHHUU H
CJIeZIOBaHUE ONPENEIEHHBIM MPAaBUIIaM TMIOCTPOCHUS JI0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEeMaTUYeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS OOydYaromuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKICHUS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTHUYECKOTO MBIIUICHHS.

B yueGHOM Kypce «Anrebpa um Havajga MAaTeMaTH4YECKOIO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOr0 MOJCIMPOBAHMSA, KOTOPBIE IPU3BAHBI CIOCOOCTBOBAaTH (POPMHUPOBAHUIO
HaBBIKOB ITOCTPOCHUS MOJIENICH peasbHBIX CUTYAIlMid, HCCIEOBAHUS STHX MOJIEIEH C TIOMOIIBIO
amnmaparta anareOpbpl ¥ MaTeMaTHYeCKOro aHajiu3a, WHTEPIPETAlMd MOJYYEHHBIX PE3YJIbTaToB.
Takue 3amaHusl BIUICTEHBI B KaXKABIH M3 pa3lelioB MPOrPaMMBI, ITOCKOJIbKY BECh MaTephall
y4eOHOrO Kypca IIMPOKO HCHOJB3YeTCs Ui peleHUs NMpUKIagHbIX 3amad. Ilpm pernieHun
peabHBIX MPAKTUYECKHX 3a/Ja4  OoOydyarolmiuecss pa3BUBAIOT HAOIIOATENbHOCTh, YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIONB30BaTh aHAJIOTUIO, 0000mIaTh |
KOHKPETU3UpOBaTh mpobnemy. JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEHICHUS
NPUKIIAJHBIX 337a4 OPraHU3YyeTCsl B MPOLECCe N3YUYCHUS BCeX TeM ydeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IUVIAHE

[Tpenmer «Anrebpa M Hayajga MaTeMaTUYECKOrO aHajaM3a» BXOAMT B MPEAMETHYIO 001acTh
«Marematuka u wuHpopmaTuka». Ha wusydeHue ydeOHOro kypca «Anrebpa u Hadana
MaTeMaTHYECKOro aHalln3a» OTBOAMTCA 272 Jaca.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Yucia 1 BbIYMCICHUA

Pannonanbupie yucna. OOBIKHOBEHHbIE M JECATUYHBIE JApOOU, TPOLEHTHI, OECKOHEYHBIE
nepuouyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellieHus MPUKIaIHbIX 33134 U3
Pa3IMYHBIX OTpacied 3HAHUU U peabHOU KU3HMU.

JeiicTBuTenpHble uncia. PalyoHalpHble W HMppalMOHANbHbIE 4YHCHIA. ApHpMeTHYecKHue
omnepanyu ¢ JCUCTBUTEIIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIAa M €ro CBOMCTBA.
[TpubnuxkEHHBIE BBIUMCIEHUS, TpaBUJa OKPYIJIEHUS, TNPUKUAKA M OIEHKAa pe3yJbTara
BBIYMCIICHHM.

Crenensb ¢ nenbiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxozsimeii popmel 3anucu
JNENCTBUTENBHBIX YMCEN JIUISl pEelIeHHs] MPAKTUYECKUX 3a/1a4 U MPe/ICTaBICHUS TaHHBIX.
Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

Crenenb ¢ palMOHAJIBHBIM TIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JIEWCTBUTEIbHBIM
IIOKA3aTENIEM.

Jlorapudm yucna. CoiicTBa orapudma. JlecaiTuuHble U HaTypalbHbIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOI'O aprymMeHTa. ApKCHHYC, AapKKOCHHYC H
apKTaHI€HC YHCIOBOTO apryMeHTa.

YpaBHeHHUsS M HEPaBEHCTBA



ToxnecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUA-CleACTBUA. HepaBeHCTBO, penieHne HepaBeHCTBa.

OCHOBHBIE METO/BI pEHICHUS IeNbIX M JPOOHO-pallMOHANBHBIX YPAaBHEHHH W HEPaBEHCTB.
MHorouwiessl OT OJHOM IEpEeMEHHOW. JleneHue MHOroujieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nenbiMu koddduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEICHU U KOPHH.

WppanumonanbHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHAIbHBIX YPaBHEHUH.
IToka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PELICHUS [TOKA3aTENbHBIX YPABHEHMIA.
[TpeoOpa3oBaHue BBIpAKEHUMN, COACPIKAIINX JIOTApPU(PMBIL.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/bI PEUICHUS JIOTApU(PMUUECKUX YPaBHEHUH.
OcHOBHBIE ~ TpuUroHOMeTpuyeckue  ¢Gopmyinsl.  IlpeoOpazoBaHHe  TPUTOHOMETPHUYECKHX
BbIpaXE€HUM. PerieHrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucrem JMHEHMHBIX ypaBHEHUH. Marpuna CHCTEMbl JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHI CMBICI M CBOWCTBA, BBIYMCIEHHE €r0
3HAuEHUs, IPUMEHEHNUE ONPENEIUTENS ISl PELLIEHUsI CUCTEMBI JINHEHHBIX ypaBHEHU. Pemienne
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHMI. McciienoBanne nocTpoeHHOU
MOJIEJIH C TOMOUIBIO0 MAaTPHULL U ONPEAETUTENEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEH peaJbHOM CUTyallMM C TOMOULIbIO YpPaBHEHHH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHHI0O MaTeMaTHYECKHX 3aj1ad U
3a]a4 U3 pa3IUYHbIX 00JacTel HAyKU U pealIbHOM JKU3HHU.

DyHKIUHN U TpadUKH

OyHK1Ms, cnocoOsl 3ananusa GpyHkuuu. B3anmuo oOparubie ¢ynkimu. Kommnosunus QyHKIUA.
['padux GyHKimu. DnemMeHTapHbIe IpeoOpa3oBaHus rpaduKoB GyHKINH.

Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHud ¢ynkuuu. Hymu dyskuuu. [IpomexyTtku
3HaKonocTostHcTBa. UErHble M Heu€rHble (yHKuuuU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbomnbiiee U HauMeHblIee
3HaueHusl QYHKIUU HA IPOMEXKYTKE.

JluneliHasi, KBajapaTW4yHas W ApOOHO-TMHEHHass (QYHKIUH. DJIEMEHTapHOE HCCIIEOBaHUE U
MOCTPOEHNE UX TpaUKOB.

CrenenHas (pyHKIMS C HATypaJbHBIM M IIeJIbIM NoKa3aTeneM. E€ cBoiicTa u rpaduk. CoiicTBa
U TpaduK KOpHs N-0M CTENEeHH KaK (YyHKIIMK 00OpaTHOW CTENEHH C HAaTypallbHbIM IIOKa3aTEJIEM.
[TokazarenbHas u norapudmuyeckas (GyHKIUH, UX cBoiictBa W rTpaduku. VMcnoap3zoBaHue
rpaukoB QYHKIMH JUIsl pelIeHUs] ypaBHEHUH.

TpuroHomeTrpudeckas OKpYXHOCTb, ONpeAeTIeHUEe TPUTOHOMETPUUYECKUX (DYHKIMH YHCIOBOTO
apryMeHra.

@OyHKIMOHANbHbIE 3aBUCUMOCTH B pEANbHBIX Ipolleccax M sBJICHUAX. ['paduku peanbHBIX
3aBUCHMOCTEHN.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIIENOBATENIbHOCTEH. MeTon MaTeMaTU4eCKOM
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIENA0BAaTENbHOCTH. VcTOpUsS BO3HMKHOBEHUS
MaTeMaTHUYeCKOT0 aHalln3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reomMeTpuueckas mporpeccud. beckoHeuHo yObIBaroInas reomeTpuueckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TeoMEeTpHYecKol mporpeccuu. JIMHEHHBIA WU
DKCIOHEHIHANbHBIA pocT. Yucimo e. Popmyna CIOXKHBIX MpOLEHTOB. Mcrnonap3oBaHue
MIPOTPECCUU JIJISl PELICHHs] pealIbHbBIX 3a/1a4 MPUKIIAJHOIO XapakTepa.

HenpepoiBable QyHKIMM ¥ uX cBoicTBa. ToukM pa3pbiBa. ACUMNOTOTHI I'paUKOB (DYHKIIHIA.
CaoiicTBa (hyHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl pELIeHHs] HEPABEHCTB.
[TpuMeHeHHnEe CBOMCTB HEMIPEPBHIBHBIX (DYHKLUH JUIS pelIeHHs 3a1au.

[lepBas m BTOpas mpom3BoAHbIE (yHKIHH. OmnpeaeneHne, TeOMETPUUECKHH U (HU3UIECKUI
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOM K rpaduky QyHKIUH.

[TpousBoaubie 3neMeHTapHBIX (QyHKuMi. [IpousBomHas cymMMbl, NMPOU3BEJACHUS, YaCTHOTO W
KOMITO3UIIUH (PYHKITHH.



MHo:xecTBa M JIOTHKA

MHOK€eCTBO, OIepalu HaJl MHOXKECTBAMM M HMX CBoHMcTBa. Jluarpammel Oiiiepa—BeHHa.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O anIiapara [Jid OMNHUCAaHUA PCAJIbHBIX ITPOHCCCOB U
SBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MaTeMAaTUYECKOTO OOBEKTa, CIIEIACTBHUE, IOKA3aTEIIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

Harypanbnble u 1ensle yucina. [IppumMeHenne npu3HakoB AETMMOCTH LEJbIX YUCell, HAauOOIbIINI
obmmii nenmurens (nanee — HOJl) u mHammenbee oodmee kparnoe (naiee — HOK), ocraTtkoB 1o
MOJZYJIIO, aIropuT™Ma EBKIMAA Ul pelIeHus 3aa4 B LEbIX YUCIIAX.

KommnekcHble uncna. Anredpandeckas U TPUTOHOMETpUdecKas (OpMBI 3aucu KOMILJIEKCHOTO
yrciaa. ApupMeTuyecKre onepalnuy ¢ KOMIUIEKCHBIMU uyuciiaMu. M300pakeHne KOMIIEKCHBIX
yycen Ha KoopanHaTHOH iockoctr. @opmyna Myaspa. KopHu N-0ii cTENEHH U3 KOMILIEKCHOTO
yucia. [lpuMeHeHne KOMIIJIEKCHBIX YUCeI Ui PelIeHns] GU3NYECKUX U T€OMETPUUECKUX 3ajiau.
YpaBHeHHUs M HEpaABEHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHMHM M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100op KOpHEHl TPUrOHOMETPUYECKMX YPAaBHEHHUH C IOMOIIBIO TPUTOHOMETPUUYECKOH
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIIEHUS T0KA3aTENIbHBIX U JIOrapu(pMUIECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE METOABI PELICHHUsS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX, WPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

IIpuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHNUIO MaTeMAaTHYECKUX 3aJad U 3a7a4 U3
pa3IMYHbIX 001acTe HAYKU U pealibHOM KHU3HH, HHTEPIpETaLns MOTYyYeHHBIX pe3yabTaToB.
DyHKIUHN U TpadUKH

I'papux xommosunmu QyHkuil. ['eomerpuueckue oOpa3bl ypaBHEHHMH UM HEPaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

I'padmyeckue Meroapl pelieHHs] ypaBHEHUH U HepaBeHCTB. ['paduueckue MeTonbl pelieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnonp3zoBanue rpadukoB GyHKIMA AJIS UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPH PELICHUHU 3ajay U3 APYTUX YUeOHBIX NPEIMETOB U peabHON KU3HH.

Hayana matemMaTHuecKoro aHajamsa

[IpuMeHeHHe NPOU3BOAHOM K HCCIEAOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (QYHKIIMHA HAa OTPE3KE.
[TpuMmeHeHre POU3BOJHON JUIsl HAXOKIACHMS HAWJIY4IIEro pEIIeHUs B NMPHUKIAJHBIX 3a]adax,
JUTSL OIIPEJIENIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMyson Win rpaukom.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBooOpasHbIX. IlepBooOpasHble 3IIEMEHTAPHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpudecKuii CMBICH HMHTETpana. BeluuciaeHue onpenenéHHoro MHTerpana Io
dbopmyne Hertotona-Jleitoaua.

[IpumeHeHne wuHTErpana Ui HAaxXOXJAEHUS IUIOMIAZed IIockux ¢uryp U 00BEMOB
F€OMETPUUYECKHX TeJ.

[Tpumepsr pemennii  auddepeHnnanbHbIX  ypaBHEHUH. MaremaTuyeckoe MOJEIUpOBaHHE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHNMA VYUEBHOI'O KYPCA «AJI'EBPA U
HAUYAJIA MATEMATHYECKOT'O AHAJIM3A» (YIJIVBJIEHHBIMI YPOBEHBL) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA



JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTH TPAXKTAHCKOW MO3HUIIUUA O0YYArOMIET0Cs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YyjleHa  pOCCHMCKOro  OOIIecTBa,  MpEACTaBIEHWE O  MaTeMaTHYeCKUX  OCHOBax
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COLMAIBHBIMU WHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHUHCKONW TPaKAAHCKOM WACHTHYHOCTH, YBAXCHHS K MPOLUIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapona, c(HOpPMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMsI, ITUYECKOTO TMOBEICHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
HAayKd U JESITEIbHOCTbIO YYEHOTO0, OCO3HAHHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO
Oynyuiero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYas ICTETUKY MAaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEeMATUYECKUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BoCMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSAThH MaTeMaTHYECKHWE 3HAHUS B WHTEpEcax 370pPOBOTO U
Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (30pOBOE
nUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;
6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYHAY, OCO3HaHUE IEHHOCTH TPYAOIIOOMs, MHTEpeC K pa3IuyHbIM chepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U peaTu3oBbIBAThH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JI0TM4Y€eCKOT0 BOCTTUTAHUSA:

chOPpMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIbTYpPhl, TOHHUMAHWE  BJIUSHUSA  COIHMAJIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUW TSl pellieHus 3a7ad B 00JacTU OKPYKAIOIIEH Cpellbl, MIIaHuPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW TMPAKTUKH, TOHUMaHHE MaTeMaTUYeCKOH HayKu Kak cdepsl
YEJIOBEUECKOW NESITEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI [TUBUIIU3AIINH,
OBJIQJICHHE SI3IKOM MATEMaTHKU U MaTeMaTH4EeCKON KyJIbTYpOil Kak CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIIECTBIISITh TIPOSKTHYIO U MCCIIEIOBATEIBCKYIO JAEATEIHbHOCTh HHANBUIYATHHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS



ba3oBble Jornvyeckue a1eCTBUS:

BBISIBIIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TMOHATHH, YyCTaHABIMBATH
CYIIIECTBCHHBIM MPHU3HAK KJacCH(PUKAIUKU, OCHOBAHUS UIsi 0000IIEHUS U CPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (POpMyIHpOBaTH M MPEeOOpPa3OBBIBATh CYXKICHHS: YTBEPAUTCIbHBIE U
OTpUIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpPEYHS B (paKTax, JaHHBIX,
HaOJIOZICHUSAX U YTBEPKICHUSX, IMpEUlaraTb KPUTEPUU IJIs1 BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIIBHO JOKAa3aTeIbCTBA MAaTEeMAaTHUUYECKUX YTBEPXKICHUU (MpSMbIE U OT
MPOTHBHOTO), BBICTPAUBATh APTyMEHTAIMIO, IPUBOAUTH TPUMEPHI W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHuss yueOHOW 3aadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HanOOJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).
Ba3oBrble ncciie1oBaTeIbCKHeE JeHCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIICOBATCIBLCKANM WHCTPYMEHT TIIO3HAHUSA, (HOPMYIHPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, API'YMEHTUPOBATH CBOIO MMO3UIINIO, MHEHHE,

MIPOBOAUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHNUE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITEIILHO (OPMYyITUPOBAaTh O0OOMIEHUST M BBIBOABI IO PE3yJIbTaTaM TMPOBEASHHOTO
HaAOII0/IEHUS, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIIECCA, & TAKIKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JAeUIUTHI MH(DOpPMAIMU, NAHHBIX, HEOOXOJMMBIX JIi OTBETa Ha BOIPOC W s
pelIeHMs 3aa4H;

BHIOMpAaTh ~ WH(MOpPMAIMI0O W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,  aHAJU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POpPMAIMIO pPA3TMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHS;

CTPYKTYpUpPOBaTh HH(POPMAIINIO, MPEICTaBIATh €€ B pa3iHuHbIX (Qopmax, HUIUTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH 10 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE JelcTBUS

Oo0menue:

BOCTIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBHUSIMH H IIEJIIMU OOIICHUS,
SACHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3pCHHUA B YCTHBIX W INHUCBMCHHBIX TCKCTaX,
JaBaTh MOSCHEHUS IO X0y PeIlIeHUs 3ajau, KOMMEHTHUPOBATh MOTYICHHBIN pe3ysIbTar;

B XoJle OOCYKICHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI,
peliaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEIICHHsS, COTOCTaBISITh CBOU
CYXKACHUA C CYXKICHUAMH APYIrUX YJYaCTHUKOB AHaAJIora, O6Hap}’)KI/IBaTI) pas3inune U CXO0ACTBO
MO3UINI, B KOPPEKTHOH opMe GOopMyTHUPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpEaACTaBIATE PE3YJIbTAThl PCIICHUA 3ada4yd, OKCIICPHUMCEHTA, HCCICAOBaHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJlad MpPE3CHTAluu U
0COOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIe YHHBepcaJlbHbIe y4eOHbIe 1eiicTBUS

Camoopranmu3amnus:

COCTAaBJIATh IUIAH, aJTOPUTM pEIIeHHUs 3aJadyd, BBIOUPATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIHHOW pE(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUU U
MBICITUTENIBHBIX ~ MPOLIECCOB, HMX  PE3yJNbTaTOB, BIAAETh CHOCOOAMHU  CaMONIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIECKON 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIPU PEIICHHHM 3a/Ja4d, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAMJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U yCIOBUSAM, OOBSCHATH MPUYUHBI JOCTHKCHUS MU
HEJOCTH)KCHUSI ~ pPEe3YJIbTaTOB  JAESTENbHOCTH, HAXOAWTh  OMMOKY, JaBaTh  OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh W MCHOJb30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAMBUAYaAJIbHON padoOThl IpHU
pelieHur y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOThI, paclpeiessiTh BHABI padoT, JOrOBapUBATHCA, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX Qopmax paboTbl (0OCyXaeHHs, OOMEH MHEHHWH, «MO3TOBBIE
HITYPMbD» U HHBIEC), BBIMIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
JPYTUMH 4JIEHAMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOETO BKJIAga B OOLIMI MPOAYKT IIO
KpUTepusamM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y o6ydenus B 10 kaacce o0yyaromuiicss HOIYYUT CIAEAYIOIUE TPEIMETHbIE pPe3yJIbTaThl
0 OTAEIbHBIM TeMaM pabodeil mnporpaMmbl y4yeOHOro Kypca «AnreOpa M Hayana
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia M BHIYMCIICHUS:

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: PALIMOHATIBHOE YUCII0, OECKOHEUHas! IepruoanyecKas 1poosb,
IPOLEHTHI, UPPALMOHAIBHOE YHMCIIO, MHOXECTBA DPALMOHAIBHBIX M JEWCTBUTEIBHBIX YHCED,
MOJyJIb JE€MCTBUTEIBLHOIO YUCIIA;

OPUMEHSTh IpOOM M HPOLEHTHl JJI PELIEeHUs MNPUKIAIHBIX 3a/ad U3 Pa3IMYHbIX OTpacie
3HAHUU U pEAIbHOM KU3HH;

OPUMEHSTh NPUONKEHHBIE BBIYMCIEHUS, IpaBWJIa OKPYIJIEHUS, TPUKUIKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO OMEpPUPOBATH MOHITHEM: CTENIEHB C IIeJIBIM IT0Ka3aTeIeM, UCII0Ib30BaTh MOAXOASIIYIO
dopmy 3anucu ASUCTBUTEIbHBIX YHMCEN Ul PEUICHUs NPAaKTUYECKUX 3a]ad U IMpe/ICTaBICHUS
JTAaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C PAllMOHAIBHBIM MOKa3aTeleM;

CBOOOJTHO OMNEpPHpPOBATh MOHATHAMM: JIOTapU(PM 4YHUCIA, JECITUYHBIE M HaATypajbHbIE
norapudmsr;

CBOOOJTHO OINEpPHPOBATh MOHATHSAMM: CHHYC, KOCHHYC, TAHTEHC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apIyMEHTAa.
YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO ONEpUpPOBaTh IMOHATHAMHU: TOXKIAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbHBIE
YPaBHEHHUS U ypaBHEHUSA-CIECICTBUS, PABHOCWIIBHBIC HEPABEHCTBA,



OPUMEHSATH Pa3IMYHbIe METObI PEUICHUS PAlHOHATBHBIX U APOOHO-PALIMOHATBHBIX YPAaBHEHHI,
IIPUMEHATHh METOJ MHTEPBAJIOB JUIsl PELICHHs HEPAaBEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATHSAMU: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOWICH C IIEIBIMU
K03 pULIMEeHTaMH, KOPHM MHOIO4YIEHA, IPUMEHSTh JEJIeHHE MHOIOWIEHa Ha MHOIOWIEH C
ocTaTKoM, Teopemy besy u reopemy Buera s pemienus 3anay;

CcBOOOJIHO OIEPUPOBATh MOHATUSAMH: CHUCT€Ma JMHEHHBIX ypaBHEHUH, MaTpulla, ONpPEIeIUTeNb
MaTpHULbI 2 X 2 ¥ €ro TEOMETPUUYECKUI CMBICI, UCIIOJIB30BAaTh CBOMCTBA ONpEAEIUTeNs 2 X 2 s
BBIUMCJICHUSI €r0 3HAYEHUs, IPUMEHATH ONPEICIIUTENH JUIsl PELICHHs CHCTEMBI JIMHEHHBIX
YPaBHEHUMH, MOJAEIUPOBATh PEAJIbHBIE CUTYallUH C TIOMOIIbIO CUCTEMBI JIMHEHHBIX YpPaBHEHUH,
MCCIJIE0BATh [TOCTPOCHHBIE MOJEIN C ITOMOIIBI0 MAaTPULl U OIPENEIUTENECH, HHTEPIIPETUPOBATh
IIOJIYYECHHBIA pe3yibTarT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMU JUIsl IPe0Opa30BaHMsl BbIPAXKEHUM;

BBITOJIHATH NMPEOOPA30BAHUS YHCIOBBIX BBIPAKEHHI, COAEPIKAIIMX CTENEHHU C pallMOHAIbHBIM
IIOKa3aTeseM;

MCTIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIsl TPpeoOpa30BaHus Jorapu(MUIECKUX BBIPAKECHUH;
CBOOOJIHO OIEPUPOBATh MOHATUSAMH: HppalMOHAJIbHbIE, MOKa3aTeJIbHbIE U Jiorapudmuyeckue
YPaBHEHHUS, HAXOJUTh UX PEIICHHS C MOMOULIbI0 PAaBHOCWIBHBIX MEPEXOA0B WM OCYIIECTBIISSA
IIPOBEPKY KOPHEIL;

HIPUMEHSITh OCHOBHBIE TPUTOHOMETPHUUECKHE bopmyb JUISL npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBATH NOHITUEM: TPUTOHOMETPUUECKOE YPaBHEHUE, IPUMEHATH HEOOXOANMbIE
(bopMyIIbI JUIsl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEJIMPOBATh PEaJbHBbIE CUTYAllUU HA SI3bIKE aJreOphl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA II0 YCJIOBHUIO 3aJaud, HMCCIEAOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
anmnapara ajreOpsl.

DOyHKUUM U rpaduku:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: (PYHKIIHS, CIIOCOOBI 334aHNsI QYHKIIMH, B3aUMHO OOpaTHbIE
GyHkunMu, KoMmo3umMs — (yHKIMHA, Tpapuk  (QYHKUUH, BBIIOJHATH  JJIEMEHTApHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: O0IACTh ONMpPEAEICHUS] 1 MHOXKECTBO 3HaYCHUN (DyHKIMH,
HYJIU (QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO ONEpPHUPOBATH MOHATHAMM: YETHBIE U HEUETHBIE (DYHKLIMHU, TEpHOANYECKHE (DYHKIIHUH,
POMEXYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl U MUHUMYMBbI (PYHKIMH, HauOoJbllee U
HalMEHblIIee 3HaueHue (PyHKIMH Ha IIPOMEXKYTKE;

CBOOOZHO ONEpUpOBaTh TOHATHUAMHU: CTENEHHas (QYHKUHUA C HATypaJbHBIM M IE€JIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HAaTYpaJbHBIM U LEJbIM IOKa3areneM, rpapuk
KOpPHsI N-O CTeNeHN KaK (yHKIMHY 0OpaTHOW CTENEHH C HAaTypaJIbHbIM IOKa3aTelIeM;
ONEepUPOBATH MOHATUAMU: JIMHEWHas, KBaJpaTU4YHasi U APOOHO-THHEHHast (YHKIIMHU, BBIIOIHSITh
AIIEMEHTapHOE HCCIIE0BaHNE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJTHO OIEpPUPOBATH TMOHATHAMM: TOKa3aTeldbHas W JorapudmMuyeckas (QYHKIHH, HX
CBOICcTBa U rpadUKH, UCIOJIL30BATh UX IPaPUKH IJIS peLICHHUs] YpaBHEHMI;

CBOOOJTHO  ONEpPHUPOBATH TMOHATHSMU: TPUTOHOMETPUYECKas OKPYKHOCTh, ONpeAeTeHHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh TpaduKu GYHKIMN U1 UCCIIEJOBAHUS MPOLIECCOB M 3aBUCUMOCTEN MPH PELICHUH
3aJa4 U3 IpYrux y4eOHBIX MPEIMETOB U peasibHOM KU3HU, BbIpaxaTh (GopMyJaMu 3aBUCUMOCTH
MEXly BEIMYMHAMY;

Hauyana maTeMaTH4eckoro aHajamsa:

CBOOOJTHO ONEepUpOBaTh MOHATHAMHU: apuMeTHUecKass U TeoMEeTpHuYecKas mporpeccus,
OeckoHEYHO yObIBaroIlasi reOMeTpruecKasi porpeccusi, JMHEHHBIA U 3KCIIOHEHIUAIbHBINA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMs] PEAJIBHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa;



CBOOOTHO ONEepUPOBATH  TOHATHIMU: MOCJIEI0BATENbHOCTb, CrocoObl  3aJaHus
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE U OIPaHUUYEHHBIE T0CJIE0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOT'0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpUpPOBATh IOHATUSAMM: HENpPEpbIBHbIE (QYHKLUHU, TOYKHM pas3pblBa TIpaduka
¢GyHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CcBOOOJIHO ONEpUpPOBaTh MOHATHEM: (YHKLUS, HEMpPEpbIBHAS HA OTPE3Ke, NPUMEHATh CBOICTBA
HETPEPbIBHBIX (DYHKIIHMIA JJIs1 peIIeHus 3a/1a4;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: NEpBas U BTOpasi MPOU3BOJHBIE (DYHKIMM, KacaTeabHas K
rpaduky QyHKINH;

BBIYUCIIATh NPOU3BOAHBIE CYMMBI, MPOM3BEIEHUS, YACTHOTO M KOMIIO3MLMHU ABYX (YHKIMH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOAHOM JUIsl peleHus 3aau.
MHokecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMU;

UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JJisl ONMHCAaHHs pPEATbHBIX IMPOILECCOB U
SBJICHUH, MU pEIICHUM 33]a4 U3 APYIUX y4eOHBIX NIPEIMETOB;

CBOOOJHO OIEPUPOBATh MOHATHAMU: ONpPEIEICHUE, TEOPEMa, YpaBHEHUE-CIEACTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPAaBEHCTBA.

K xonny o6yuyenus B 11 kiacce o0yyaroniuiicst MOJy4uT CIAEAYIOLUIUE IPEIMETHBIE PE3YIbTAaTh
0 OTAeNbHBIM TeMaM paloueil mporpamMmbl ydeOHOro Kypca «Anrebpa M Havaia
MaTEMaTUYECKOT0 aHAIIU3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: HATYPaJbHOE M LIEJI0€ YHCIIO, MHOKECTBA HATYPabHBIX U
LEJIBIX YMCeN, UCIOIb30BaTh NMpU3HaKu AeauMmocTd neibix uucen, HOJl u HOK nHarypanbHbIx
qrcen U peleHns 3aa4, IPUMEHATh alroput™M EBkina;

CBOOOJIHO OIEPUPOBATH IMOHATHEM OCTAaTKa IO MOAYJIIO, 3alMChIBaTh HATypalbHbIE YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIAa B anreOpandeckodl W TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apUPMETHUYECKHUE ONEPALMU C HUMH U M300paXkaTh HAa KOOPAMHATHOM MIIOCKOCTH.
YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATh MOHATUSMH: HppalMOHAJIbHbIE, MOKa3aTeIbHbIE U JIorapupMUUECKue
HEPaBEHCTBA, HAXOIUTh UX PEIICHHsSI C TIOMOIIBI0 PAaBHOCHUIIBHBIX TIEPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO  OMEpPHpPOBATH  MOHATHEM TPUTOHOMETPHYECKOE  HEPAaBEHCTBO, IPHUMEHATH
HE00X01uMble (OPMYIIBI JUISI PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;
CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: CHCTEMa W COBOKYITHOCTh YpaBHEHHMH W HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIE/ICTBUS, HAXOIUTh PEIICHUsI CUCTEMb] U COBOKYITHOCTEH
palMOHATBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapu(PMUYECKHX ypaBHEHHH U
HEPaBEHCTB;

pemarh  paluOHAlbHBIC, HPpPAlMOHANBHBIC, IIOKa3aTeNbHBIC,  JIOTapUMHUYECKHE U
TPUTOHOMETPHUUYECKHE YPAaBHEHUS U HEPABEHCTBA, CO/IEPIKaIlie MOIYJIH U TTapaMeTphl;
NPUMEHSATHh Tpadudeckne METOABI IS PEUICHUs ypaBHEHHWH W HEPaBEHCTB, a TaKKe 3ajad C
napamMeTpamu;

MOJIEIIMPOBATh peAIbHbIC CUTYAIlMH Ha SI3BIKE aNTeOpbl, COCTABIATh BBHIPAKEHHS, YPABHEHHS,
HEpaBEHCTBA M HX CHCTEMBl MO YCIOBHIO 3aJayd, MCCIEA0BaTh IOCTPOECHHBIE MOJENIU C
UCTIOIB30BaHUEM armapaTa ainreOpbl, HHTEPIPETUPOBATH IMOTYUYSHHBIN pe3yIbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TPpaPUKH KOMIO3UITUN (PYHKITUH C TIOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB
KOMITO3UIIUH JIBYX (PYHKIIUH;

CTPOMTB reoMeTpHuecKre 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOMN MJIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;



NPUMEHATH QYHKIMH U1 MOJICTTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hauyajia MaTeMaTH4YeCKOro aHAIN3A:

UCTIOJIb30BaTh MPOU3BOHYIO JUISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;
HAaXOJUTh HaNOOJIbIIICE U HAUMEHBIIIEeE 3HaYeHUS! (DYHKIMU HENPEPHIBHOW HA OTPE3KE;
UCTIOJIb30BaTh MPOM3BOIHYIO Ui HAXOXKICHHS HAWIYYLIETO0 pEIIeHUS B NPUKIAJHBIX, B TOM
YHUCIe COLUUATbHO-DKOHOMHUYECKUX, 33Jadax, Ui OIpEIETCHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOT0 (OPMYIIOi HiTH rpaduKoMm;

CBOOOZHO OIIEPUPOBATh TMOHATHSAMHU: TEPBOOOpa3Has, ONPENeIEHHBIM HHTETpaj, HaXOIWUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JlelOnuma;

HAXOJUTh IJIOUIA]IU IIOCKUX (UTYp U 00BEMBI TEJT C TOMOIIBIO HHTETPaa;

UMETh TPEJCTABICHHE O MAaTEMAaTHYeCKOM MOJCIMPOBAaHUM Ha TPHMEPE COCTABICHHS
muddepeHINATbHBIX YPaBHEHHI,

pemiate MpUKIagHBIe 33a7add, B TOM YHCJIE COLHAIbHO-SKOHOMHYECKOTO M (DPU3UYECKOTO
XapakTepa, CpeICTBAMH MAaTEeMaTHIECKOTO aHaIH3a.

TEMATHYECKOE INTAHUPOBAHUE

10KJIACC
KonuuecTBo uyacos DIEeKTpO
HHBIC
(dpos
Haunmenosanue IIpa Buaer nesrensHocTH bI€)
Ne /it pa3ziesoB U TEM Komrpor KTHY o0OpazoBa
IPOTPaMMBI Bcee €CKH TeIbHbIC
bHBIC
ro paboTHI e pecypcsl
pabo
THI
1 MHoecTBO 24 1 Hcnonb3oBath https://re
JIeHCTBUTEIEHBI TEOPETUKOMHOXeCTBeHHBIN | Sh.edu.ru
X YHCell. amnmapat JUIsl OUCaHUs /subject/|
MHOTrO4ICHBI. X0/1a PEIICHHUSI esson/47
PanmonansHele MaTeMaTHYeCKUX 3ajad, a 26/start/
YpaBHCHUS | TaKXe PeabHBIX MPOIECCOB
HEPaBEHCTBA. U SIBJICHUIA.
Cucremsl OnepupoBarh MOHATHIMHU:
JTUHEHHBIX paIroHaIbHOE YHCTIO,
ypaBHEHU U OeckoHeUHast
nepuouveckas apoos,
MIPOIICHTHI,
UPpaIMOHATIEHOE U
JNEUCTBUTEIILHOE YHCIIO;
MOJIyJIb JIECTBUTEIHLHOTO
YrcIia; UCIOB30BaTh ATH
MIOHSITHUS TIPH MPOBEICHUU
pacCcyXIeHuil u
JIOKA3aTeNbCTB, IPUMEHSITh
JpoOW W TIPOLIEHTHI JIJIst
pEIIeHUs TPUKIIATHBIX
3a7a4q U3 pa3ITMIHbIX
OTpaciiell 3HaHUU U
peanbHON KU3HU.




Hcnonb3oBath
npuOINKEHHBIE
BBIYMCIICHHUS], IPABUIIA
OKpPYIJICHUS, IPUKUJIKY U
OLICHKY pe3yJIbTaTa
BbIYMCIICHUN. [IpuMensTh
pa3IMYHbIE METO/BI
pelLIeHUs pallMOHAIbHbBIX U
JIpOOHOpAIMOHATBHBIX
YPaBHEHUI; a TAKKE METO]
MHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB.

OnepupoBarh NOHATUAMHU
MHOT'OWIEH OT OJTHOH
MIEPEMEHHOM, €r0 KOPHHU;
IIPUMEHSITH JICICHNE
MHOIO4YJI€Ha Ha MHOT'OYJIEH
C OCTAaTKOM, TEOpPEMY

be3y u reopemy Buera s
pelieHus 3aay.
OnepupoBath MOHITUIMHU:
cHUCTEeMa JIMHEHHBIX
YPaBHEHUH, MaTpUIIa,
ONpEeIeTUTENb MaTPHULIBL.
Hcnons3oBatk cBOMCTBA
omnpeaenuTens 2 X 2 s
BBIUMCJIEHHSI €0 3HAUEHUS,
IIPUMEHSTH ONPEAESIUTEIN
JUTSI pEIIEHUS] CUCTEMBI
JIMHEHUHBIX YPaBHEHUM.
MopennpoBaTe  peasibHBIC
CUTyalluu C TOMOIIBIO
CHCTEMBI JIMHEMHBIX
YPaBHEHHH,  HCCIEN0BATh
IIOCTPOEHHBIE  MOJEIU €
MIOMOUIBIO MaTpHIL u
OnpeaenuTeneH,
MHTEPIIPETUPOBATH
ITOJIYYEHHBIN pe3ysbTarT.

JeITeJIbHOCTD YYHMTEJIsI ¢ y4¢TOM padoueil MporpaMmMbl BOCIIMTAHUS

YCTAHOBJIEHHE JIOBEPUTEIbHBIX OTHOLIEHMH MEXIy VYUUTEIeM U €ero y4eHUKaMmu,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUATHIO y4allUMHCS TpeOOBaHMH M MPOCHO yuuTens,
NPUBIICUCHHUI0O MX BHUMaHUS K OOCyXJaeMoil Ha ypoke HH(pOpMaluH, aKTUBU3ALUU HX
MIO3HABATEIbHON JEATENBHOCTH;

no0ysKaeHHe IIKOJIbLHUKOB COONIONaTh HAa YpOKe OOIIETIPUHATHIE HOPMBI TIOBEEHUS, MTpaBUiIa
OOIIEeHUs CO CTapIIMMU (YUUTENISIMU) U CBEPCTHUKAMHM (IIKOJbHUKAMM), IPUHLIUIBI Y4eOHOM
JUCIUIUIMHBL U CAMOOPraHU3aluu;

NpHUBJICYCHAE BHUMAHUS UIKOJIBHUKOB K IIEHHOCTHOMY AacHEKTy M3y4aeMbIX Ha ypOKax
ABJICHUH, oOpraHu3anus ux paboThl € TMOJIy4aeMOM Ha YpPOKE COLMAIbHO 3HAYMMOIl
uHpOpMaIuel — MHUIIMUPOBAaHHE €€ 00CYKIEHHs, BBICKa3bIBAHUS yUaIllUMHCS CBOETO MHEHUS
IO €€ MOBOAY, BEIPAOOTKHU CBOETO K HEl OTHOIIEHUS;

HCNOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXHOCTEH CONEpX)aHHMs Y4eOHOro NIpeAMeTa depes




JEMOHCTpPAIMIO JIETSM IPUMEPOB OTBETCTBEHHOIO, TPa’KJAHCKOTO MOBEACHHUS, MPOSBICHUS
YEIIOBEKOIIOOHS ¥ TOOPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOMIMX TEKCTOB ISl YTCHHSI,
3a[a4 JJIsl peleHus, MpoOIeMHbBIX CUTYallui A7t OOCYX/I€HUS B KJlacce.

OyHKUUU
rpaduku.
CreneHHasa
byHKIMS
1|eJIbIM
1oKa3aTeJsieM

H

C

12

1

OnepupoBarh NOHIATUIMHU:
GyHKIHS, CTIOCOOBI
3aanus QyHKIINH;
B3aUMHO 0OpaTHBIE
(GYHKIIH, KOMITO3UITUS
¢bynkuuni, rpaduk
dbyHKIIMH, 00J1aCTh
OIpeieIeHUs] 1 MHOKECTBO
3HAYCHUN PYHKLIUH, HYTU
(GyHKIIMH, TIPOMEKYTKH
3HAKOTIOCTOSIHCTBA;
JUHEWHas1, KBaJlpaTu4Hasl,
JpOoOHONIMHEHHAsA U
cTereHHast (PyHKIHH.
BEIonHATE 251eMeHTapHbIe
npeoOpa3oBaHus rpauKoB
¢byHKkuui. 3HaTh U yMETh
JIOKa3bIBaTh YETHOCTD WIIH
HEYETHOCTH (PYHKITUH,
NEPUOIMIHOCTD (DYHKIIHH,
HAXO/UTh MIPOMEKYTKH
MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMbl 1 MUHUMYMBI
¢byHKIIMHM, HaubobIIee U
HaMMEHbIIIee 3HAaYCHUE
(GYHKLINU HAa TPOMEKYTKE.
dopmynupoBaTh U
WITIOCTPUPOBATh
rpadudecku cBOMCTBA
JIMHEMHOM, KBaJAPATUYHOM,
JIPOOHO-THHEWHOU 1
CTETIeHHOU (YHKIHUH.
BripaxaTts popmynamu
3aBUCUMOCTH MEXITY
BEJIMYMHAMU.

3HaTh  ONpeAelieHuE |
CBOMCTBA CTENEHHU C LIEJIbIM
rokaszaresieM; IMOAXOAILYI0

bopmy 3anucu
}IeﬁCTBHTeHL-HBIX qHucell
JJIA peiCHuA

MPAKTUYCCKUX 3aga4 u
MNpEaACTaBJICHHUA JaHHBIX.

https://re
sh.edu.ru
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198198/




JeiTeIbHOCTD YUYUTEJIA € Y4€6TOM padoueil mporpaMMbl BOCIIUTAHUSA
o0y K/1eHne IIKOJIBHUKOB COOJIONATh Ha YpOKe OOIIENPUHSATHIE HOPMBI TIOBEACHUS, MTPaBHiIa
00IIeHNs CO cTapIUMU (YYUTEISIMHU) U CBEPCTHUKAMHM (IIKOJIBHUKAMU), TIPUHIIUIBI Y4eOHOU
JUCLIATUTMHBL U CAMOOPTaHU3aIHH;
npuBJIeYeHNe BHUMAHUS IIKOJHHUKOB K IEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha ypOKax
SBJICHUW, OpraHu3anus uX paboThl C TOJIy4aeMOW Ha YpOKEe COLHUAIBHO 3HAYMMOM
UH(pOPMaIUEeH — MHUIIMAPOBAHKE €€ 00CYKIICHHS, BRICKA3bIBAHUS yYAIIUMHICS CBOETO MHEHUS
IO €€ MOBO/Y, BEIPAOOTKH CBOETO K HEl OTHOIICHUS;
HCMOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH CONEpKaHHUsS Y4YeOHOTO NpeaMera depes
JEMOHCTPAIMIO JETSAM IPUMEPOB OTBETCTBEHHOTO, T'PAKJAHCKOTO TOBEICHUS, MPOSBICHUS
YeJIOBEKOIIOOMS U TOOPOCEPCYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHHS,
3a/1a4 JJis PemieHus1, MPOOIEMHBIX CUTYallui 11k 0OCYKICHHSI B KJIacce;
NpuUMeHeHHe Ha YPOKE MHTEPAaKTUBHBIX (POpM pabOThl YJalIMXCs: MHTEIUICKTYaJbHBIX TP,
CTUMYJIMPYIOUINX TTO3HABATEIbHYI0 MOTHBAIMIO HIKOJIBHUKOB; JUAAKTUYECKOTO Tearpa, IJe
MOJYYCHHBIC HA YPOKE 3HAHHs OOBITPHIBAIOTCS B TEaTPaIbHBIX IMOCTAHOBKAX; IMCKYCCHH,
KOTOpBIE JAIOT YYallMMCS BO3MOXXHOCTh TPHOOPECTH OMNBIT BEIEHHUS KOHCTPYKTUBHOTO
JMaiora; TpyMIoBOd paOOThl MM PabOThI B Mapax, KOTOPbIC Y4aT IIKOJILHUKOB KOMaHIHOM
paboTte 1 B3aMMOJIEHCTBHIO C IPYTHMH JICTHMH.

3 Apudmernuec |15 |1 dopmynupoBaTh, https://re
KU KOpeHb n- 3aMUCHIBATH B sh.e(_ju.ru
O  CTemeHH. CHUMBOIIMYECKOH /essl;gne;zgl
UppauuoHanb Po—
pbat (bopme u 26/train/
Hble
UCITIOJIb30BATh
ypaBHEHHUSsI

CBOMCTBA KOpHA N-0H
CTEEeHU ISl
npeoOpazoBaHus
BBIPAKCHU.

Haxoguts pemenns
MPPALMOHATIBHBIX
YpaBHEHUH € TOMOUIBIO
PaBHOCHUJIBHBIX TIEPEXOJIOB
WJIM OCYIIECTBIISS
IIPOBEPKY KOPHEH.
Crpouts rpaduk pyHKUIHUN
KOpHSI N-OM CTENEeHU KaK
oOpaTHON 75 QYHKIINH
CTENEeHH C HAaTypaJIbHbIM
MoKa3areyieM

JleITEJILHOCTD YUHTeJIsl ¢ y4€TOM padoueil MporpaMMbl BOCIUTAHUS

o0y K/1eHne IKOJIBHUKOB COOJIOIaTh Ha YpOKe OOIIENpPUHSATHIE HOPMBI TIOBEACHUS, MTpaBHiIa
oOLIeHHs CO CTapIIUMU (YUUTEISIMU) U CBEPCTHUKAMU (ILKOJIbHUKAMU), IPUHIUIBI yueOHOU
JUCLUIUINHBL U CAMOOPraHU3aluu;

npuBjieYyeHHe BHUMAHMS IIKOJIBHUKOB K IIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha YpoOKax
SBJICHUH, OpraHu3anus uX paboThl C TNOJIy4aeMOW Ha YpOKEe COLHMAIbHO 3HAYMMOMN
uH(popMaIeil — MHULIMMPOBaHUE €€ 00CYKIeHHUsI, BBICKa3bIBaHUS YUALTUMHUCS CBOETO MHEHUS
0 €€ TIOBOJLY, BBIPAOOTKHU CBOETO K HEH OTHOILIECHUS;

HCNOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH colepaHHUA Y4eOHOro NpeaMeTra 4depes
JEMOHCTPALMIO JETSIM NPUMEPOB OTBETCTBEHHOI'O, I'Pa’KJAHCKOTO IOBEIEHUS, MPOSIBICHUS




YEJIOBEKOIIO0US U TOOPOCEPACUHOCTH, Yepe3 Moa00p COOTBETCTBYIONTUX TEKCTOB ISl YTCHHUS,
3a[a4 JUIsl peleHHsl, IPOOIEMHBIX CUTYAIMH JUIs1 00CYKICHHS B KJlacce;

NpuMeHeHHe Ha YPOKE MHTEPAKTUBHBIX ()OpM padOThl YYALIUXCS: WHTEIICKTYalIbHBIX HI,
CTI/IMYJII/IPYIOH_[I/IX HO3HaBaTeJIBHYIO MOTHUBAIIMIO MIIKOJBHUKOB, AHUAAKTHYCCKOI'O Teana, rac
MOJIydYECHHBIC HA YpPOKE 3HAHWS OOBITPHIBAIOTCS B TeaTpPaJbHBIX IMOCTAHOBKAX; JHUCKYCCHIA,
KOTOpBIe OarT y‘-IaH_[I/IMCSI BO3MOXXHOCTH HpI/IO6peCTI/I OIIBIT BCACHUA KOHCprKTI/IBHOFO
JIMaiora; TPyMIoBoil padOThl WM PadOTHl B MapaxX, KOTOPBIC ydaT IIKOJIBHHKOB KOMaHIHOMN
paboTe U B3aMMOAECHUCTBUIO C JPYTUMHU JAETbMU;

BKJIIOYEHHE B YPOK UTPOBBIX HPOIEAYP, KOTOPBIC TOMOTAIOT IMOICP)KaTh MOTHBALIMIO IETEH K
HOJIy‘IeHI/IIO 3HaHHﬁ, HAJTQAKUBAHUKO IIO3UTHUBHBIX MCKJINYHOCTHBIX OTHOIJ_IGHI/II;'I B KJacceE,
MIOMOTAIOT YCTAHOBJICHHIO JIOOPOIKEIIATSIIbHOM aTMoCc(epbl BO BpeMs ypOKa,

opranm3anusi 1medcTBa MOTHUBHPOBAHHBIX M JPYIUPOBAHHBIX y4YaIIUXCAd HAA  HX
HEYCIEBAIOITUMH OJIHOKIACCHUKAMH, JAIOMIEr0 IMIKOJbHUKAM COI[HAIBHO 3HAYUMBIA OITBIT
COTPYIHUYECTBA U B3aUMHOW ITOMOLIY;

HHHIMMPOBAHHE U MOJAEPKKA UCCIEN0BATEIbCKON NEATEIIBHOCTH IKOJIBHUKOB B paMKax
peanu3anuy UMU UHAVMBUAYAJIbHBIX U IPYIIIOBBIX UCCIIEN0BATENBCKUX IIPOEKTOB, YTO JACT
IIKOJIbHUKaM BO3MOXHOCTb ITPUOOPECTH HABBIK CAMOCTOATEIBHOIO PEILIEHHS TEOPETUYECKOI
po0JIeMbl, HaBBIK TEHEPUPOBAHUSA U OPOPMIICHHSI COOCTBEHHBIX UJICH, HABBIK YBAXHUTEIHHOTO
OTHOIICHHSA K YYKUM HJIesIM, OPOPMIICHHBIM B pab0Tax Ipyrux UCCIeI0BaTeNel, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS IIepe]l ayIuTOPUEN, apryMEHTUPOBaHMs U OTCTaUBaHUs CBOEH TOUKU

3pEHUS.

4 [TokazaTtespbHa |10 |1 JUTSL IOCTPOCHHMS Ipaduka https://re
A byHKLMS. nokasarenbHoi ¢pyHkumm n | Sh.edu.ru
[TokazaTesbHbI U3y4yeHus €€ CBOMCTB. /
€ ypaBHEHUs Haxonute pemenus

ITOKa3aTEJIbHBIX YPAaBHEHHUI

JeITeJIbHOCTD YYHMTEJIsI ¢ y4¢TOM padoyei MporpaMmMbl BOCIIMTAHUSA

HCIO0JIb30BAHNE BOCIUTATEIBHBIX BO3MOXHOCTEH CONEpKaHUs Y4EeOHOTO IpenMeTa uepes
JEMOHCTPAIMIO JIETSM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TOBEICHHUS, MPOSBICHUS
YEJIOBEKOIIO0US U T0OPOCEPACUHOCTH, YEPE3 MOA0O0P COOTBETCTBYIONIUX TEKCTOB JIJISl YTEHUS,
3a/1a4 JJis pelieHus1, MpoOIeMHBIX CUTYallui i1 00CYKICHHSI B KJIacce;

NpUMMeHeHHe Ha ypOKEe MHTEPAKTHUBHBIX (OpM padOThl yHalIUXCSA: MHTEIJIEKTYalbHBIX WID,
CTUMYIIUPYIOIUX TMO3HABATEIbHYI0 MOTHBAIMIO IIKOJHHUKOB; IMIAKTUYECKOTO Tearpa, IIe
IMMOJIYYCHHBIC Ha YPOKEC 3HaHUA O6BIFpI)IBaI-OTC$[ B TCaTpaJIbHBIX IMOCTAHOBKAX; I[I/ICKYCCPIﬁ,
KOTOpbIE Jal0T YYalIMMCS BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO
JMasora; rpymnmnoBoil paboTel WM padoThl B Mapax, KOTOpPbIE y4yaT IIKOJIbHUKOB KOMaHIHOMN
paboTe U B3aMMOACHCTBUIO C APYTUMU JAETHMU;

opranusaunvs IHe(bCTBa MOTHUBUPOBAHHBIX u SpyanpOBaHHBIX ydamuxcs Hazg nux
HEYCIMEBAIOUTUMH OHOKJIACCHUKAMHM, JAOIMIEr0 IIKOJbHUKAM COIMMATBHO 3HAYUMBIA OIBIT
COTPYAHUYECTBA ¥ B3aMMHOM MOMOIIIH.

Jlorapudpmuye |18 |1 JlaBaTh ompenencHme https://re
cKkasg QyHKLMUSL. Jorapudma 4ucia; sh.edu.ru
Jlorapudpmuue JIECATUYHOTO U [subject/l
CKHue HaTypaJIbHOT O JIorapugmMa. gzsloﬂ
ypaBHeHHA Hcnonb3oBath CBOiWcTBa |
JorapugpmMoB JUIS
npeoOpa3oBaHUs
JorapuMUIECKUX
BBIPAKCHUM. Crpouts
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rpaduk JorapupMUIECKOM
¢GyHKIMK Kak OOpaTHOM K

noKa3aTeabHON "
UCTIOJIb30BaTh CBOWCTBa
norapudmugeckon

byHKIMKM U1 pelIeHHS
3amad. Haxomuthe pemeHus
JorapupMUIEecKUX
YpaBHEHUH  C MOMOULIBIO
PaBHOCUJIBHBIX — IIEPEXOJIOB
WJIM OCYLIECTBIISSA IPOBEPKY
KOpHEM

JlesiTeJIbHOCTh YYUTeJIsl ¢ Y4€TOM pado4eii MporpaMMbl BOCIIUTAHUS
HCIO0JIb30BAHUE BOCIIUTATENbHBIX BO3MOXKHOCTEM copep:kaHMsl Y4eOHOro IpeaMeTa 4depes
JEMOHCTPAIMIO JIETSM IPUMEPOB OTBETCTBEHHOIO, TPAKJAHCKOTO MOBEACHHUSI, MPOSBICHUS
YeJIOBEKOIIOOHS U TOOPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX TEKCTOB JUISI YTCHHS,
3a[a4 JJIsl peleHus], MpoOIeMHBIX CUTYaIlUui A7l OOCYXK/IEHHUS B KIIacCe;
NpuMeHeHHe Ha YPOKE MHTEPAKTUBHBIX (pOpM pabOThl YJalIUXCs: MHTEIUICKTYaJbHBIX HUTP,
CTUMYIIUPYIOIIUX [MO3HABATEIbHYI0 MOTHBAIMIO IIKOJHHUKOB; IHIAKTUYECKOTO Tearpa, I/e
IMNOJIY4YCHHBIC Ha YPOKEC 3HAaHUA O6I)IFpI)IBaIOTC$I B TCaTpaJIbHbIX IMOCTAHOBKAX; Z[I/ICKyCCI/If/'I,
KOTOpbIE Jal0T Y4YallMMCs BO3MOXKHOCTH MPHOOPECTH OMNBIT BEACHHS KOHCTPYKTHBHOTO
JMaiora; TPYMIOBOM paboThl WM pabOTHI B Mapax, KOTOPBIE y4aT HIKOJIBHUKOB KOMaHIHOMN
paboTe U B3aMMOJCHCTBUIO C APYTUMU AETbMU;
opranm3anuss 1medcTBa MOTHUBHPOBAHHBIX M JPYIUPOBAHHBIX y4YAaIIUXCAd HAA HX
HEYCIEeBAIOUMMU OJHOKJIACCHUKAMHM, MAIOLIEro IIKOJIbHUKAM COIMAIbHO 3HAYUMBII OIBIT
COTPYIHUYECTBA U B3AUMHOMW ITOMOIIH.

6 Tpuronometpu | 22 1 [TpumeHsTH ocHOBHEIE | https://re
yeckue TPUTOHOMETPUUECKHE sh.edu.ru
BbIpaXKEHUS U GopMyItst s | [subject/l
ypaBHEHHA npeo6pa3oBaHus esson/52

TPUTOHOMETPUICCKHX 23
BBIPA)KCHUI. [IpumensTh

(GbopMyaBl  TPUTOHOMETPHUU
Ul PEUIEHUsT OCHOBHBIX
THUIIOB
TPUTOHOMETPUUIECKUX
ypaBHEHUU

JlesiTeJIbHOCTh YYUTEJIS ¢ Y4€TOM padoyeil MPporpaMMbl BOCIIUTAHUS

HCNOJIb30BAHNE BOCIUTATEIbHBIX BO3MOXHOCTEH cOMAepX aHUsA Y4eOHOro IMpenMeTa uepes
JIEMOHCTPALIMIO JETAM IPUMEPOB OTBETCTBEHHOIO, I'PA’KJAHCKOTO IMOBEICHUS, IMPOSBICHUS
4eJIOBEKOTIOOUS U JOOPOCEPACUHOCTH, Yepes MoI00p COOTBETCTBYIOIIUX TEKCTOB JIJIsl UTCHHS,
3aJa4 JJIsl peleHusi, MpoOIeMHbBIX CUTYallui 1J1s1 OOCYXK/I€HUS B KJIacCe;

NpUMeHeHHe Ha YPOKE MHTEPAaKTUBHBIX (POpM pabOThl yJalIUXCs: MHTEIUIEKTYaJbHBIX HUTP,
CTUMYJIUPYIOIIMX TO3HABAaTEIbHYI0 MOTHBALMIO IIKOJIBHUKOB; IUJAKTHUYECKOTO Tearpa, IJe
NOJY4YEeHHBIE Ha YPOKE 3HAHHs OOBITPBHIBAIOTCS B TeaTpPalbHBIX MOCTAHOBKAX; IAMCKYCCHUH,
KOTOpbIE Jal0T Y4YallMMCsl BO3MOXKHOCTb MPHOOPECTH OMNBIT BEACHHS KOHCTPYKTUBHOTO
JManora; rpynmnoBoi paboThl UM pabOTHl B Mapax, KOTOPbIE Y4aT HIKOJIBHUKOB KOMaHIHOM
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMU JI€ThMH;

opraHm3anusi 1medcTBa MOTHBHPOBAHHBIX M JPYIUPOBAHHBIX y4YaIMXCAd HAA  HX




HEYCIEBAOIMMU OJHOKJIACCHUKAMHM, JAIOLIEro IIKOJIbHUKAM COLMATIbHO 3HAYUMBII OIBIT
COTPYIHUYECTBA U B3AUMHOM ITOMOLIH.

7 [locnegoBaten | 10 1 OmnepupoBartb https://re
bHOCTU U IMOHSATHSIMH: sh.edu.ru
Iporpeccuu [10CJIE0BATENBHOCTD, [subject/l

CIIocoObI 3a1aHus EZESS}OM
[IOCJIEA0BATEIBHOCTEN; 2
MOHOTOHHBIE U

OrpaHUYEHHbBIE

[10CJIEIOBATEILHOCTH;

UCCIIEI0BATh

[10CJIEI0BATEBHOCTH

Ha MOHOTOHHOCTb U
OTPaHUYEHHOCTb.
[Tonyuars

IpeJcTaBlIeHue 00
OCHOBHBIX UJESIX

aHann3a OECKOHEYHO
Maibix. /laBath
oIpezeeHue
apupMeTHyecKon u
r€OMETPUYECKON
nporpeccuu.  Jloka3bIBaTh
cBOiicTBa apudmMeTnueckoit
" reOMETPUUYECKOMN
IIPOrPECCHH, HaXOJUTh
CyMMY YJIEHOB IPOIPECCHUH,
a TakKe CyMMY YJIEHOB
OeckoHeuyHO  yOBbIBarolIei
reOMETPUYECKON
IIPOTPECCUH.

Hcnons3oBath

IIPOTPECCUN IS

pelieHus 3a1aq
MIPUKIIATHOTO

Xapaxrep.

ITpumensTH bopmyy
CIIOXKHBIX IPOLIEHTOB JUIS
pelieHus  3aaa4y u3
peanbHON NPAKTUKH

JleITEJIbHOCTD YUHTeJIsl ¢ y4€TOM padoueil MporpaMMbl BOCIIUTAHUS
o0y K/1eHne IKOJIBHUKOB COOJIOIaTh Ha YpOKe OOIIENpPUHSATHIE HOPMBI TIOBEACHUS, MTpaBHiIa
oOLIeHHs CO CTapIIUMU (YUUTEISIMU) U CBEPCTHUKAMU (ILKOJbHUKAMU), IPUHIUIBI yueOHOU
JUCLUIUINHBL U CAMOOPraHU3aluu;
NpHUBJIeYeHHEe BHUMAaHMs IIKOJIBHUKOB K ILICHHOCTHOMY AaCIEKTy HM3Y4aeMbIX Ha YPOKax
SBJICHUH, OpraHu3anusi uX paboThl C TNOJIy4aeMOW Ha YpOKEe COLHMAIBHO 3HAYMMOM
uHpOpMalel — MHULIMUPOBaHHE €€ 00CYXK/IEHHsI, BBICKa3bIBaHUS yUAIIUMKCSI CBOETO MHEHUS
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0 €€ TIOBO/Y, BHIPAOOTKHU CBOETO K HEl OTHOILIEHUS;

HCNOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COAEpXKaHUSA Y4eOHOTO IMpenMeTa uepes
JEMOHCTpPALMIO JETAM IPUMEPOB OTBETCTBEHHOIO, I'PA’KJAHCKOTO MOBEIEHUS, MPOSBICHUS
YeJIOBEKOTIOOUS U JOOPOCEPACUHOCTH, Yepe3 MoJ00P COOTBETCTBYIOIIMX TEKCTOB IS YTCHUS,
3aja4 JJisl peleHusi, MpoOIeMHbBIX CUTYallui 1J1sl OOCYX/IEHUS B KIIAcCe;

NpUMeHeHHe HAa YPOKE MHTEPAKTUBHBIX (POpM pabOTHl yJalIMXCs: MHTEIUIEKTYaJbHBIX HUTP,
CTUMYJMPYIOIIKUX IO3HABAaTEIbHYI) MOTHBALMIO IIKOJIBHUKOB; IUJAKTUYECKOTO Tearpa, IIie
MOJY4YEeHHBIE HA YPOKE 3HAHHMS OOBITPHIBAIOTCS B TEaTPaJbHBIX MOCTAHOBKAX; IMCKYCCHH,
KOTOpbIE JIal0T Y4YallMMCSl BO3MOXKHOCTb MPHOOPECTH OMNBIT BEACHHS KOHCTPYKTUBHOTO
JManora; rpynmoBoi paboThl WM padOThl B Mapax, KOTOPbIE Y4aT HIKOJIBHUKOB KOMaHIHOMN
paboTe U B3aMMOACHCTBUIO C JPYTUMU JAETbMH;

opranm3anusi 1medcTBa MOTHUBHPOBAHHBIX M JPYIUPOBAHHBIX y4YaIIUXCAd HAA  HX
HEYCIEBAOUMMU OJHOKJIACCHUKAMM, JAIOLIEro IIKOJIbHUKAM COIMAJIbHO 3HAYUMBII OIBIT

COTPYAHUYECTBA U B3aMMHOW IIOMOILIY;
HHHIMMPOBAHHE U MOJAEPKKA UCCIEN0BATEIbCKON NEATEIIBHOCTH IKOJIBHUKOB B paMKax
peanu3any UMU UHIAUBUIYAJIbHBIX U IPYIIIOBBIX HCCIEA0BATEIbCKUX ITIPOEKTOB, YTO 1ACT
IIKOJIbHUKaM BO3MOXXHOCTb ITPUOOPECTH HABBIK CAMOCTOSATEIIBHOTO PELIEHUS TEOPETUUECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUSA U OPOPMIICHHSI COOCTBEHHBIX UJICH, HABBIK YBAXHUTEIHHOTO
OTHOIICHHSA K UYKUM HJIesIM, OPOPMIICHHBIM B pab0Tax Ipyrux MCCle0BaTeNel, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS Iepel ayIuTOPUeH, apryMeHTUPOBaHMsI U OTCTaUBaHUS CBOEH TOUKU
3pEHMUSL.

8 HenpepebiBubie | 20 1 OnepupoBarh NOHATUIMMU:
byHKIUM. (GyHKIUS HeNpepbIBHAS Ha
[TpousBoAHas OTpEe3Ke, TOUKa pa3pbiBa

(byHKLMH, aCUMIOTOTA
rpaduka QyHKIUH.

IIpuMeHATH cBOMCTBA
HENPEePBIBHBIX (PYHKIINUN
JUIsl pEIICHUS 3a1a4.
OnepupoBath MOHITHIMHU:
nepBas v BTopas
NPOU3BO/IHBIE QYHKIINU;
MOHUMATh (PU3NYECKUIA U
TEOMETPUYECKUI CMBICTT
IIPOU3BOIHOM; 3alUChIBAaTh
YpaBHEHUE KacaTEIbHOM.
Boruucnsate npousBogHbIE
CYMMBI, IIPOU3BE/ICHHUS,
YaCTHOT'O U CIIOKHOU
GyHKIIH.

N3yuaTe npou3BOgHBIE
AIIEMEHTAPHBIX (PYHKIIHIA.
Hcnonb3oBath
TF€OMETPUYECKHUN U
(UBUYECKUN CMBICIT
MPOU3BOAHON A
penieHus 3ana4y

JesiTeIbHOCTD YUUTEJIA ¢ Y4€TOM padoyeil NporpaMMbl BOCIIUTAHUSA




HCINOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEHM copep)kaHus Y4eOHOro NpeaMmeTa uepes
JEMOHCTpPAIMIO JETSIM MPUMEPOB OTBETCTBEHHOIO, I'PAXKJAHCKOTO MOBEICHUS, IMPOSIBICHUS
YeJIOBEKOIIO0MS U J0OpOCepIeHHOCTH, Yepe3 Mo100p COOTBETCTBYIOLIUX TEKCTOB IS UTCHUS,
3a[a4 JUIsl peIeHHsI, IPOOIEMHBIX CUTYAIUi I 00CYKICHH B KJIacce;

NpUMeHeHHe Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yHalIUXCS: MHTEIJICKTYalbHBIX WID,
CTUMYJIUPYIOIIUX TO3HABATEIIbHYI0 MOTHBAILIMIO IIKOJIBHUKOB; JUJAKTUYECKOTO Tearpa, Ilie
MOJTy4YeHHbIE HA YpPOKE 3HaHUS OOBITPBIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAaX; IHCKYCCHUH,
KOTOpBIE JIalOT YyYalllMMCSi BO3MOXHOCTH MPHOOPECTH OMNBIT BEACHUS KOHCTPYKTHUBHOTO
JaNora; rpymnmnoBoil paboTel win paboThl B Mapax, KOTOpPBIE y4yaT HIKOJIbHUKOB KOMaHIHOM
paboTe 1 B3aUMOJICHCTBHIO C IPYTUMHU JIETbMU;

opranuzanusi medcTBa MOTHBUPOBAHHBIX U  OSPYIUPOBAHHBIX YYalIUXCA HAl HUX
HEYCIEeBAIOUIUMU OJHOKJIACCHUKAMM, JAIOIIEro IIKOJIbHUKAM COIMAIbHO 3HAYUMBIN OIBIT
COTPYIHUYECTBA U B3aUMHON MTOMOIIIH.

[ToBTOpEHME, 5 2 [TpuMeHSITh OCHOBHBIE
06006111eHME, MOHSTHSI Kypca anreopsl U
cucTeMaTH3al HavaJl MAaTeMaTHIECKOTO
Vs 3HaHUU

aHaIM3a Uil peleHus
3a7a4 W3 PEaIbHOM KU3HU
W IPYIruX IKOJBbHBIX
MIPEAMETOB

JeITEJILHOCTD YYMTeJIsl ¢ y4€TOM padoueil MporpaMMbl BOCIIMTAHUS

HCNOJIb30BAHUE BOCIUTATEIbHBIX BO3MOXHOCTEH colepxaHus y4eOHOro IpeaMera 4depes
JEMOHCTPALIMIO JETSAM IIPUMEPOB OTBETCTBEHHOIO, I'PAKJAHCKOTO IMOBEICHUS, IHPOSBICHUS
YeJIOBEKOIIOOHS U TOOPOCEPCYHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHHS,
3aja4 JuIsl peleHusl, IpoOIeMHBIX CUTYAIMH /Ui 00CYKICHHS B KJIacce;

NpUMeHeHHe Ha yYpOKEe MHTEPAKTHUBHBIX (POpM padOThl yHalIUXCS: MHTEIJIEKTYalbHBIX WID,
CTUMYJIUPYIOIIUX IO3HABAaTCIIbHYI0 MOTUBALMIO IIKOJIBHUKOB; IUIAKTUYECKOIO Tearpa, Ie
MOJly4YE€HHBbIE Ha YpPOKE 3HaHUS OOBITPBIBAIOTCS B TeaTpalbHBIX IMOCTAHOBKAX; JAUCKYCCHI,
KOTOpBIE JAIOT YYalIMMCS BO3MOXHOCTb INPHOOPECTH OMNBIT BEIEHUS KOHCTPYKTUBHOTO
JMasora; rpymnmnoBoil paboTel WM pabOThl B Mapax, KOTOpPbIE y4yaT IIKOJIbHUKOB KOMaHIHOMN
paboTe 1 B3aMMOJICHCTBUIO C IPYTUMH JI€ThMH;

opranu3zanusi medcTBa MOTHBHUPOBAaHHBIX U JSPYIUPOBAaHHBIX y4YalIUXCS HaJ HX
HEYCIIEBAIOLUMU OJHOKJIACCHUKAMM, JAIOLIEro IIKOJIbHUKAM COLUAIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA ¥ B3aMMHOM MOMOIIIH.
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oTpaciiix 3HAHUM 26/start/

JesiTeJIbHOCTDh YUYUTEJIA ¢ Y4€TOM padoueil NporpaMMbl BOCIIUTAHUSA

YCTAHOBJIEHHE  JIOBEPUTEIbHBIX OTHOUIEHMH MEXJy YYHUTEIEM U €ro y4eHUKaMH,
CIIOCOOCTBYIOUIMX TO3UTUBHOMY BOCIHPHATHIO Yy4allUMHCS TpeOOBaHUW U Mpoch0 yduTens,
IPUBJICUCHNUI0O HUX BHUMaHMS K OOCYX/JaeMOHM Ha Yypoke HH(OpPMALMM, AaKTHBU3ALUUU UX
MIO3HABATEIIbHOM JESITEIbHOCTH;

nody:kIeHne UIKOJIbHUKOB COOJIONAaTh HA YpOKE OOLIEHPHUHSTHIE HOPMBI MOBEICHHS, IpaBHiIa
oOmieHust co crapmuMu (YUUTENsIMH) U CBEPCTHUKAMU (IIKOJbHUKAMH), MPHUHIMIBI Y4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3aLuu;

NpPHUBJIeYeHNEe BHUMAHUS IIKOJBHUKOB K LIEHHOCTHOMY aCHEKTy M3y4aeMbIX HAa YpOKax SIBJICHMIA,
opraHuzansi UX pabOThl C MOJy4aeMoOil Ha YpOKE COLIMAIbHO 3HAYMMOW HWHpoOpManuen —
MHUIUUPOBAHUE €€ OOCYXJCHHS, BbICKA3bIBAHMS YYalIUMHCS CBOETO MHEHHs 10 €€ MOBOAY,
BbIPa0OTKH CBOETO K HEM OTHOIICHHUS;

HCIOJIb30BAHUE BOCIHUTATEIbHBIX BO3MOXKHOCTEH colmep:kaHus y4dyeOHOro mpeaMeTa uepes
JEMOHCTpAIMIO JEeTSIM MIPUMEPOB OTBETCTBEHHOTO, TI'Pa)KJAHCKOTO IOBEICHHUS, TPOSBICHUS
YeJIOBEKOII0OU M JT0OPOCEpACYHOCTH, Yepe3 MOAO0Op COOTBETCTBYIOLIMX TEKCTOB Ul UTEHUS,
3a/1a4 JJis peleHusi, NpoOIeMHbBIX CUTyallui it OOCYX/IEHUS B KJlacce.

IlepBooGpa3nas u 12 1 OmnepupoBath noustusimu: | https://re
HHTEerpal nepBooOpas3Has u sh.edu.ru

onpenenéunbiii uarerpan. | /subject/|
HaxomuTs mepBoobpasubie | €ss0n/47
sIeMeHTapHbIX QyHKumid n | 26/main/
BBIUHCIISITH MHTETPAIT 110 198198/
dbopmyne HeroToHa—
JleiiOHuna.

HaxoauTs momaan
IJIOCKUX GUTyp U 00BEMBI
TEJI C TOMOIIBIO
OIPENEIEHHOTO
MHTErpajia. 3HAKOMUTBCS C
MaTeMaTHIeCKIM
MOJIETTIPOBAaHHEM Ha
npuMepe
nuddepeHImaTbHBIX
ypaBHeHul. [Tonydars
IpeICTaBICHHAE O
3HAYCHUH BBEJICHUS
HOHSTHUS UHTETpaNa B
Pa3BUTHU MaTEMAaTHKH




JeiTeIbHOCTD YUYUTEJIA € Y4€TOM padoueil NMporpaMMbl BOCIIUTAHUSA
nody:K1eHne MIKOJTHHUKOB COONIONATh HA YpOKE OOIIEHPHHSTHIE HOPMBI TOBEICHHS, IPaBHIIA
oOmeHuss co crapmuMu (yYUTEISIMU) W CBEPCTHUKAMH (ITKOJLHUKAMHM), MPUHIUIBI Y4eOHOU
JTUCUHUITMHBI U CAMOOPTaHU3aIUH;
NpuBJeYeHHe BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha ypoKax SIBICHMIA,
opraHuzaisi ux paboThl C MOJy4aeMoOil Ha YpOKE COLMAIbHO 3HAYMMON HWHpopManumeld —
WHUIUUPOBAHUE €€ OOCYXJCHUS, BbICKA3bIBAHMS YYAlIUMUCS CBOETO MHEHHs 10 €€ MOBOAY,
BBIPAOOTKH CBOETO K HEM OTHOIICHHUS;
HCIOJIb30BAHUE BOCIHUTATEIbHBIX BO3MOKHOCTEH colep:kaHus y4dyeOHOro mpeaMera uepes
JEMOHCTpPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOIO, TPaKIaHCKOTO TOBEICHUS, IPOSBICHUS
YEJIOBEKOII00MS U J00pOCEepAeYHOCTH, Yepe3 MOoA0Op COOTBETCTBYIOIIMX TEKCTOB JJISi YTEHUS,
3a/1a4 JJis pelieHus1, MpOoOIEMHBIX CUTYallui 11k OOCYKICHHSI B KJIacce;
NpUMeHeHHe Ha YPOKE HMHTEPAKTUBHBIX (OpM paldOThl ydalUXCSA: HHTEIUICKTYaJIbHBIX WUIP,
CTUMYJUPYIOIIUX TI03HABATEIbHYI0O MOTHUBAIIMIO IIKOJBHHUKOB;, JHJAAKTHYECKOrO Tearpa, I/e
MOJyYeHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPajbHBIX MOCTAHOBKAX; AUCKYCCHUH, KOTOpbIE
JAIOT YYaIIuMCSI BO3MOXXHOCTh TIPHOOPECTH OTBIT BEACHHSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIIOBOM
paboThl UK paboThl B apax, KOTOPbIE yuaT MIKOJILHUKOB KOMaHAHON padoTe U B3aUMOICHCTBHIO C
JIPYTUMH JCTHMH.

3 I'padukn 14 1 Hcnons3oBath https://re
TPUTOHOMCTPHYCCKUX I_H/I(prBBIe pecypcesl 1 sh.edu.ru
GyHKIHHN. MOCTPOCHHUS rpaUKOB subject/|
Tpuronomerpuueckue esson/47
HEPaBEHCTBA TPUTOHOMCTPHHCCKHX 26/train/

(GYHKIUU U U3YYEHUS UX
cBoricTB. Pemare
TPUTOHOMETPUUECKHE
YpaBHEHUS U
OCYIIECTBIISATH OTOOP
KOPHEH C TOMOIIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH.

[TpumeHsTH POpMyIIBI
TPUTOHOMETPHH IS
pEILIEHNsT OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKHUX
HEPABEHCTB.
Hcnonb3oBath udppoBbIe
pecypchl sl HOCTPOEHUS
U MCCIIEZIOBAHUS

rpaduKoB QyHKITHIA

JleITEJILHOCTD YUMTeJIsl ¢ y4€TOM padoueii MporpaMMbl BOCIMTAHUS
o0y K/1eHne IIKOJbHUKOB COOJIIOaTh HAa YPOKE OOIIENpPHUHSATHIE HOPMBI IOBEJCHMS, IpaBHIIa
oOlIeHust co cTapUMU (YUUTENISIMH) U CBEPCTHUKAMU (IIKOJbHUKAMH), MPUHIMIBI Y4eOHOM
JUCLUIUINHBL U CAMOOPraHU3alnu;
npuBJIedeHHe BHUMAHUS IIKOJIBHUKOB K IIGHHOCTHOMY acleKTy M3ydaeMbIX Ha YpPOKax sIBJICHUH,
opranuzaisi ux paboThl C IOJy4aeMoil Ha YpOKE COLMAlIbHO 3HAYMMOM HWHpopmanumel —
UHHULIMUPOBaHUE €€ OOCYXKJEHMsI, BBICKA3bIBAHMS YYallUMHCS CBOEIO MHEHHUsSl 10 €€ IIOBOAY,




BBIPAOOTKHU CBOETO K HEil OTHOIICHHUS,

HCMOJIb30BAHUE BOCIHUTATCILHBIX BO3MOXHOCTEH COJIEpP)KaHHUS yd4eOHOTro mpeaMera uepes
JICMOHCTPAIMIO JETM TPUMEPOB OTBETCTBEHHOIO, TIPAKJAHCKOTO IOBEIACHUS, MPOSBICHHUS
YEIIOBEKOTIOOMSI U JOOPOCEPIEYHOCTH, Yepe3 MOAOO0p COOTBETCTBYIOIIUX TEKCTOB JJIsi YTEHUS,
3a/1a4 JIJIsl peLIeHus], MPOOJIEMHBIX CUTYAIUi It 00CYXKICHHS B Ki1acce;

NpUMeHeHHe Ha YPOKE HHTEPAKTHUBHBIX (OpPM pabOThl ydaIIMXCSA: HHTEIUICKTYaJlbHBIX UI,
CTUMYITUPYIOIIMX TTO3HABATEIbHYI0O MOTHBAIIMIO IIKOJLHUKOB, JIMIAKTHYECKOrO Tearpa, TIie
MOJIYYCHHBIC Ha YPOKC 3HAHUA O6bII‘pBIBaIOTCSI B TCaTpaJIbHbBIX IMMOCTAHOBKAX; HHCKYCCHﬁ, KOTOPBIC
JIAI0T yYaI[MMCS BO3MOYKHOCTh MPHOOPECTH OIBIT BEJCHUS KOHCTPYKTHBHOTO JHMAJIOra; IPYIIOBOM
paboThl UK pabOTHI B TIapax, KOTOPBIC yUaT IIKOJILHUKOB KOMaHJIHON paboTe U B3aUMOICHCTBHIO C
JIPYTHMH IEThMHU;

BKJIIOYEHHE B YPOK UTPOBBIX MPOIEIYP, KOTOPBIC MOMOTAIOT MOAACPKAaTh MOTHBAIIUIO JIETEH K
NOJYYCHHUIO 3HAHWW, HATaXUBAHUIO MMO3MTHUBHBIX MEKJINYHOCTHBIX OTHOIICHUH B Kiacce,
HIOMOT'aIOT YCTaHOBJICHHUIO TOOpOXKeIaTeIbHOM aTMocdepbl BO BpeMsl ypoKa;

opranu3amus medcTBa MOTUBUPOBAHHBIX U SPYAUPOBAHHBIX yUAlIMXCS HAJ UX HEYCICBAIOIIMMHU
OJHOKJIACCHHUKaMH, JaroIlero IKOJIbHHUKaM COILIMaJIbHO 3HAYUMEBIA  OIIBIT COTPyAHHUYCCTBA U
B3aUMHO# TTOMOIIIH;

HHHUIMMPOBAHHE U NMOJAEP/KKA HCCIECN0BATEIbCKON AESITEIBHOCTH IIKOJIBHUKOB B paMKax
peanu3anuy UMU UHAUMBUAYAJIbHBIX U IPYIIIOBBIX UCCIIEN0BATENBCKUX IIPOEKTOB, YTO JACT
IIKOJIbHUKaM BO3MOXXHOCTb ITPUOOPECTH HaBBIK CAMOCTOSATENIBHOIO PELICHUS TEOPETUYECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUSA U OPOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIHHOTO
OTHOILICHUS K UY)KUM HJIesIM, ODOPMIICHHBIM B paboTax JIpyrux MccliiefoBarenel, HaBbIK MyOIMYHOro
BBICTYIIICHUS IIepe]] AyAUTOPUEH, apTyMEHTUPOBAHUsI U OTCTAUBAHUsI CBOCH TOUKH 3PEHUSL.
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WppatmoHanbHble, 24 1 [IpuMeHsATh CBOWCTBA https://re
MOKa3aTeNbHbIC U HOKA3aTEILHOM 1 sh.edu.ru
norapupmueckue JorapupmMuuecKon L
HEepaBEeHCTBA

(GYHKIUI K penieHuto
MOKAa3aTeNbHbIX U
JorapupMHUECKUX
HepaBeHCTB. OOOCHOBATh
PaBHOCHUIILHOCTD
MEPEXO0/I0B.

Pewars
UPpaLMOHAIIBHBIE U
KOMOMHHPOBaHHbBIE
HEPaBEHCTBA, C
MTOMOIUIbIO
PaBHOCHUIIBHBIX
NIEPEXO0/I0B.
Hcnons3oBath
rpaduvecKkue METOIbl 1
CBOMCTBA BXOIAIINX B
ypaBHEHUE WU
HEpaBeHCTBO QYHKIUI IS
pelIeHus 3a1aun

JleITeJILHOCTD YYHMTEJIsI ¢ y4¢TOM padoueil MporpaMmMbl BOCIIMTAHUS

HCIOJIb30BAHUE BOCIMTATENbHBIX BO3MOXKHOCTEH colepikaHus ydyeOHOro mpeaMmeTa uepes
JEMOHCTpPAIMIO JETSIM TPUMEPOB OTBETCTBEHHOIO, T'PaKJIaHCKOTO TOBEJIEHUS, NPOSBICHUS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YEJIOBEKOIIO0UsT U JOOPOCEPICYHOCTH, 4Yepe3 MOa00p COOTBETCTBYIOIIMX TEKCTOB JUIsl YTCHUS,
3a[a4 JUIsl peleHHst, IPOOIEMHBIX CUTYAIUH Ui 00CYKJICHHs B KJlacce;

NpUMeHEeHHe Ha YPOKE HHTEPAKTHUBHBIX (OPM pabOThl YUYAIIUXCS: HHTEIUICKTYaJIbHBIX UIP,
CTUMYJIMPYIOIIHUX IIO3HABATCIIbBHYHO MOTHBAIWIO IIKOJIBbHUKOB, AOUAAKTUYCCKOIO TCarpa, TIC
MOJTYYCHHBIC Ha YPOKE 3HaHUSI OOBITPHIBAIOTCS B TE€ATPAILHBIX MMOCTAHOBKAX; JUCKYCCHUH, KOTOPbIC
JIAI0T y4YalluMCsl BO3MOYXXHOCTb IIPUOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOIO JMAJIOra; rPYMNIOBOi
paboThl MK pabOTHI B MapaxX, KOTOPBIC y4aT MIKOJILHUKOB KOMaH/IHOW paboTe U B3aUMOICHCTBUIO C
JIPYTUMH JETHMU;

opraHu3anus medcTBa MOTUBUPOBAHHBIX M APYINPOBAHHBIX yUAIUXCS HAJ UX HEYCICBAOIIUMU
OJHOKJIACCHHUKaMH, JaroIlero IMIKOJIbHHUKaM COLIMaJIbHO 3HAYUMBIA  OIIBIT COTPYAHHUYCCTBA U
B3aWMHO TIOMOIITH.

KowmriekcHsie yncna 10 1 OmnepupoBatb https://re
HOHATUAMHU: w
KOMILUIEKCHOE YHCIJIO [subject/I
1 MHOECTBO esson/52

23/

KOMILIEKCHBIX
yucel.
[IpeacraBnsaTh

KOMIUIEKCHBIC YHCTia B
anredpandeckou u
TPUTOHOMETPHYECKON
dbopme. BoimoaHsATh
apudmernyeckue
oTepaluu ¢ HUMHU.
N3o0paxarh KOMIIJIEKCHBIE
yuciaa Ha KOOPIAMHATHOU
IUIOCKOCTH. [TpumeHsTH
bopmyny Myaspa u
M0JIy4aTh MPEICTaBICHUE O
KOpHSX N-Oi CTeMeHu u3
KOMILJIEKCHOTO quca.
3HaKOMUTBCS C PUMEpPaMH
NPUMEHEHHUS KOMIUIEKCHBIX
qucen JUIs  peLIeHUs
reOMETPHUYECKUX u
bu3HYecKuX 3a1a9

JleITeJIbHOCTD YYHTEJIs ¢ y4€TOM padouel NporpaMMbl BOCIIUTAHUS

HCNOJIb30BAHUE BOCITMTATEIIBHBIX BO3MOXKHOCTEH COJEp)KaHUs Y4eOHOTro mpeaMera depes
JEMOHCTPAIMIO JETSIM TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TMOBEACHUS, MPOSBICHUSI
YEJIOBEKOTIO0Ms U JOOPOCEPICYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB JIJISi YTCHHS,
3a/1a4 JJis pemieHus1, MpoOIeMHBIX CUTYallui i 0OCYKICHHSI B KJIacce;

NpUMeHeHHe Ha YpOKE HHTEPAKTUBHBIX (OpM paboOThl yyaluXcs: HHTEJUIEKTYyaJbHBIX WID,
CTUMYIIUPYIOIUX TI03HABATEIbHYI0 MOTHBAIMIO IIIKOJBHUKOB; AHIAKTHYECKOTO Tearpa, TJe
HOJ'Iy‘-IeHHI)Ie Ha ypOKe 3HAHUSA O6I)IFpI)IBaIOTC$I B TeanaJ'IBHBIX IIOCTaHOBKaAX, )IPICKYCCI/Iﬁ, KOTOpI)Ie
JAIOT y4YaIIuMCsI BO3MOXXHOCTh PUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOTO JMAJIOTa; TPYIIOBOM
paboThI WK pabOTHI B TTapax, KOTOPBIE y4aT MIKOJIBHUKOB KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C
JpYyTUMU AETHMU;

opranu3anus 1e(cTBa MOTUBHPOBAHHBIX W 3PYJIHPOBAHHBIX YUYAIIMXCS HAJl MX HEYCICBAIOIMMHU
OJHOKJIACCHHUKaMH, JaroIero IMIMKOJIbHHKaM COLIMaJIbHO 3Ha‘IHMLIﬁ OIIBIT COprI[HH‘ICCTBEl nu



https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/

B3aMHOU ITOMOIIIH.

HatypanbHble 1 1iebIe 10 OmnepupoBath moustusimu: | https://re
e HATYPAILHOE U LIEJIOE sh.edu.ru
YHCJIO, MHOKECTBO [subject/|
HATYpPaJIbHBIX M IIEIBIX ;ZS}OM

YHcell.

Hcnonw30BaTh Npu3HAKK
JIEIMMOCTH 1IEJIBIX YHCEIT,
ocTtaTku 1o moxayito; HO/J
1 HOK nHaTypanbHbIX
gucer, anroput™ EBkima
JUISL peIIeHUs 3a/1a4.

3anuceIBaTh HaTypaJIbHbIC

qucia B Pa3JINIHBIX
IMO3HMIIMOHHBIX cucremMax
CUMCJICHHUA

JlesiTeJIbHOCTD YYUTeJIs ¢ Y46TOM pado4eii MporpaMMbl BOCIIUTAHUS
HCMOJIb30BAHME BOCIUTATEIILHBIX BO3MOXKHOCTEH COIEpKaHUs ydyeOHOTO TpeaMera dYepe3
JEMOHCTpPAIMIO JCTSIM TPUMEPOB OTBETCTBEHHOIO, TPaKIaHCKOTO TIOBEJICHUS, TPOSBICHUS
YEJIOBEKOMIOOUST U JO0OPOCEPIeYHOCTH, Yepe3 MOoA0O0pP COOTBETCTBYIOIIUX TEKCTOB JJISi YTEHUS,
3a/1ad JJIs PEIIeHUs, IPOOJIEMHBIX CHUTYallui 1k OOCYKICHHSI B KJIacce;
NpuMeHeHHe Ha YPOKE HMHTEPAKTUBHBIX (OpM padOThl ydalUXCsA: HHTEIUICKTYaJIbHBIX UIP,
CTUMYJUPYIOIIUX TI03HABATEIbHYI0O MOTHUBAIIMIO IIKOJBHHUKOB, JHJAKTHYECKOTO Tearpa, TIIe
MOJTyYeHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPajbHBIX MOCTAHOBKAX; AUCKYCCHUH, KOTOpHIE
JTAI0T YYaIIMMCS BO3MOXKHOCTh MPUOOPECTH OTBIT BEIEHNS KOHCTPYKTUBHOTO JTUAJIOTa; TPYIIOBOM
paboThl UK paboThI B Tapax, KOTOPbIE yuaT MIKOJIFHUKOB KOMaHAHON padoTe U B3aUMOACHCTBUIO C
JIPYTUMU JETHMU;
opranu3anus 1medcTBa MOTUBHPOBAHHBIX U dPYAUPOBAHHBIX YUYAIIMXCS HAJl MX HEYCHEBAIOIIHUMHU
OJTHOKJIACCHUKAMH, JAIOMIEro IIKOJIbHUKAM COLMAJIBHO 3HAYUMBIA OIBIT COTPYIHMYECTBA U
B3aMMHOM MOMOILIH.

7 Cuctembl pallMOHANBHBIX, | 12 1 OmnepupoBatb https://re
HppaUOHAIBHBIX HOHSITUSIMHU: CUCTEMA U sh.edu.ru
[TOKA3aTEeIbHBIX U COBOKYITHOCTH ypaBHenuit | /Subject/I
JorapupMHUUECKUX ¥ HEPABEHCTB; PELLICHHE esson/52
ypaBHeHHH CHCTEMBI WIIN 23/

COBOKYITHOCTH;

PaBHOCUJIBHBIE CHCTEMBI
Y CUCTEMBI-CIIEJICTBHS.
Haxonuts pemenus
CHCTEM U COBOKYITHOCTEM
LEJBIX PALMOHAIIBHBIX,
MPPALMOHAIBHBIX,
MTOKa3aTENbHBIX U
Jorapu(pMUUECKUX
YPAaBHEHUI U HEPABEHCTB.
[IpuMeHATH CUCTEMBI
YPAaBHEHUH K PELICHUIO



https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/

TEKCTOBBIX 3a7[ay U3
pa3IMYHBIX obJsacTei
3HaHUM U peabHON
KHU3HH,
MHTEPIPETHPOBATH
MIOJTyYECHHBIE PEILICHHUS.
Hcnonb3oBate mudpoBbie

pecypcsl

JleITEJILHOCTD YYHMTEJIsI ¢ y4¢TOM padoueil MporpaMMbl BOCIIMTAHUS

o0y K/IeHne IIKOJbHUKOB COOJIIOaTh HAa YpOKE OOIIENpPHUHATHIE HOPMBI IOBEJCHMS, IpaBUIIa
OOIIEHUsI CO CTapUIMMH (YYUTENSIMH) U CBEPCTHUKAMH (IIKOJBHMKAMH), HPUHIMIBI y4eOHOM
JUCLUIUIMHBI U CAMOOPTaHU3aI|H;

NpHUBJIeYeHHEe BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha ypoKax SIBICHMH,
opraHuzansi UX paboThl C IOJy4aeMoil Ha ypOKe COLMalIbHO 3HAYMMOM uHpopmanueil —
MHULMUPOBAHUE €€ OOCYXJCHHUs, BbICKa3bIBAHMSI YYaLIUMHCS CBOEIO MHEHMS 110 €€ IOBOAY,
BbIPAOOTKH CBOETO K HEM OTHOILICHMS;

HCNO/Ib30BAHUE BOCIUTATEIIBHBIX BO3MOXHOCTEM COAEp)KaHUS y4eOHOro IpeaMera 4depes
JEMOHCTpAIMIO JETAM IPUMEPOB OTBETCTBEHHOIO, TIPAKJAHCKOTO IOBEJCHMSI, IPOSBICHUS
YeJIOBEKOII0OU M 0OPOCEpACYHOCTH, dYepe3 MOAOOp COOTBETCTBYIOLIMX TEKCTOB Ul YTEHUS,
3a1a4 JUIst PeIeHHsI, TPOOIEMHBIX CUTYAIMH Il OOCYKJICHHS B KJIacce;

NpUMeHEeHHe Ha YPOKE HHTEPAaKTHUBHBIX (OpPM pabOThl yyallMXcs: HMHTEIJICKTYaJbHBIX UIP,
CTUMYJIMPYIOIUX TI03HABATEJIbHYI0 MOTHMBALIMIO IIKOJIBHUKOB; JAMJIAKTUYECKOIO Tearpa, Ine
HOJY4YEHHBIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B T€aTpalbHBIX [MOCTAHOBKAX; UCKYCCHUH, KOTOpbIE
JAIOT YYalIMMCsl BO3MOXKHOCTB MTPHOOPECTH OMBIT BEICHUSI KOHCTPYKTHBHOTO JTMAJIOTA; TPYIIITOBOM
paboThl UM pabOTHI B ITapax, KOTOPbIE y4yaT HIKOJILHUKOB KOMaH/IHOW padoTe U B3auMOACHCTBUIO C
JPYTUMU JE€TbMH;

opraHm3anus medcTBa MOTUBUPOBAHHBIX M APYIMPOBAHHBIX yUaIIUXCS HAJl UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAaMH, JAIOUIero IIKOJIbHUKAM COLHMAJIbHO 3HAYUMBIH OMNBIT COTPYJHUYECTBA MU
B3aMMHOM TIOMOILN;

HHULUMPOBAHUE U MOAAEPKKA NCCIIEA0BATEIbCKOMN NEATEIBHOCTH IKOJIBHUKOB B paMKax
peanu3alyvy UMY UHAUBUAYAIbHBIX U IPYIIIOBBIX UCCIIEN0BATENBCKUX IIPOEKTOB, YTO JACT
HIKOJIbHUKAaM BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSATEIBHOIO PELICHHS TEOPETUYECKON
npo0seMbl, HaBbIK TEHEPUPOBAHUSA U OPOPMIIEHHSI COOCTBEHHBIX MJIEH, HABBIK YBaKUTEIHLHOTO
OTHOIIECHHUS K YyXHUM HJiesIM, 0(pOpMIIEHHBIM B paboTax Jpyrux HcciaenoBareseil, HaBblK MyOJInYHOTO
BBICTYILUICHUS IIepe]] AyAUTOPUEH, aprTyMEHTUPOBAHUS U OTCTaUBAHMS CBOECH TOUKHU 3PEHUS.

8

3ajauu ¢ mapameTpamu 16 1 Bri6upats crioco6
pellIeHus PallMOHANTbHBIX,
UppaIMOHATBHBIX,
MOKa3aTeIbHBIX,
Jorapu(PpMUUECKUX 1
TPUTOHOMETPUUYECKUX
YpaBHEHU U HEPABEHCTB,
COJIepXKAIX MOIYIH U
napameTpsl. [IpuMeHsTsb
rpadudeckue u
AHATUTUYECKIE METO/IbI
JUTSI pEIICHUs YpaBHEHUN
Y HEPaBEHCTB C
napaMeTpami, a TaKxKe




uccaenaoBanue QyHKIHMA
MeTOJIaMHU
MaTEMaTHYECKOT O
ananuza. CTpouts u
HCCJIEI0BATh
MaTeMaTH4eCKUe MOJIEIH
pealIbHBIX CUTYyallUi C
IIOMOILBIO YPABHEHMI,
HEPABEHCTB U CUCTEM C
napaMeTpamu

JleITEJILHOCTD YYHMTEJIsI ¢ y4¢TOM padoueil MporpaMmMbl BOCIIMTAHUS
HCNOJIb30BAHNE BOCIHUTATENIBHBIX BO3MOXHOCTEH copep)kaHus ydeOHOro IpeaMera uepes
JEMOHCTpALMIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TI'Pa)KJAHCKOIO IIOBEIEHHUS, IPOSBICHUS
YeJIOBEKOII0OU M 0OPOCEpACYHOCTH, Yepe3 MOAOOp COOTBETCTBYIOLIMX TEKCTOB Ul YTEHUS,
3a[a4 JUTsl peeHHsI, IPOOIEMHBIX CHTYAIMH U 00CYK/IEHHs B KJlacce;
NpUMeHEeHHe Ha YPOKE HHTEPAaKTHUBHBIX (OpPM pabOThl yyallMXCs: HMHTEIICKTYaJbHBIX UIP,
CTUMYJIMPYIOIUX TI03HABATEJIbHYI0 MOTHMBALIMIO IIKOJIBHUKOB; JMJIAKTUYECKOIO Tearpa, Ine
HOJY4YEHHBIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B TEaTpalbHBIX MOCTAHOBKAX; TUCKYCCHM, KOTOpbIE
JIAI0T y4YaIMMCsl BO3MOYXXHOCTb IPHUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOIO JIMAJIOra; rPyMNIOBOi
paboThl UM pabOTHI B ITapax, KOTOPbIE y4yaT HIKOJILHUKOB KOMaH/IHOW padoTe U B3auMOACHCTBUIO C
JIPYTUMU JE€TbMU;
opraHu3anus medcTBa MOTUBUPOBAHHBIX U APYIMPOBAHHBIX yJaIIUXCS HAJl UX HEYCHEBAOILUMU
OJJHOKJIACCHUKAaMH, JAOUIero IIKOJbHUKAM COLMAIbHO 3HAYUMBIH OINBIT COTPYJHUYECTBA MU
B3aMMHOM IIOMOILIH.

9 [ToBTOpEHME, 16 2 MopenupoBaTh peajibHbIE
00001IEHHE, 5 CUTYyalllU Ha A3bIKE
CUCTeMaTH3aIusl 3HAaHUHA ANreGPBI, COCTABIATH
BBIPA)KEHUS, YPAaBHEHHS,
HEPaBEHCTBA U MX
CHCTEMBI TI0 YCIIOBHIO
3aJlauu, UCCIIE0BATh
MOCTPOCHHBIE MOJIENN C
MCIIONIb30BaHUEM armapaTa
anreOpsl,
WHTEPIPETHPOBATH
MTOJIyYEHHBIN pe3ysbTarT.
[TpumensTs GpyHKUINN

JUTSE MOJISITUPOBAHHUS U
WCCIICIOBAHHS PEaTbHBIX
npoueccos. Pematp
MPUKJIAIHBIC 3a/1a49H, B
TOM YHCIIe
COLIMAIbHO?KOHOMUYECKOT
0 U (pU3UIECKOTrO
XapakTepa, CpeCTBaMU
anreOpsl U
MaTeMaTHYECKOro aHalIn3a




JeiTeIbHOCTD YUYUTEJIA € Y4€TOM padoueil NMporpaMMbl BOCIIUTAHUSA

HCMOJIb30BAHHE BOCIHUTATEIbHBIX BO3MOXKHOCTEH colepikaHus ydeOHOro TmpeaMeTa uepes
JIEMOHCTPAIMIO JIETAM TPUMEPOB OTBETCTBEHHOTO, T'Pa)XJAHCKOTO TOBEJACHUS, MPOSBICHUS
YEIIOBEKOTIOOMSI U JOOPOCEPIEYHOCTH, Yepe3 MOAOO0p COOTBETCTBYIOIIUX TEKCTOB JJIsi YTEHUS,
3a/1a4 JJIsl pemIeHus, MPOOIEMHBIX CUTYAIMK 711 OOCYK/IEHHUS B KJIaccCe;

NpuMeHeHHe Ha YPOKE HHTEPAKTUBHBIX (GOpM pabOTHl YYalIUXCS: HWHTEIUICKTYAIBHBIX UIP,
CTUMYJIMPYIOIIUX I[103HABAaTEIbHYI0 MOTHBAIMIO IIKOJBHUKOB; JAUIAAKTUYECKOrO Tearpa, TIae
MOJTyYEHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPATBHBIX MOCTAHOBKAX; TUCKYCCHIA, KOTOPHIS
JIAI0T YYaIIMMCS BO3MOXKHOCTh IMPHUOOPECTH OMBIT BEJICHNUS KOHCTPYKTUBHOTO JINAJIOTa; TPYIITOBOM
paboThl UK pabOTHI B TIapax, KOTOPBIC yUaT IIKOJILHUKOB KOMaHJIHON paboTe U B3aUMOICHCTBHIO C
JIPYTUMH JETHMH;

opranu3anus 1edcTBa MOTUBHPOBAHHBIX U IPYAHPOBAHHBIX YUAIIUXCS HAJl UX HEYCIEBAIOITUMU
OJIHOKJIACCHUKaMH, JAIOIIEer0 IIKOJbHUKAM COIIMAIbHO 3HAYMMBbIA OIBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH.
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