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HOACHUTEJBHASA 3AIIMCKA

VYuebublii Kypc «Anrebpa M Hayaja MaTeMaTHYECKOTO aHajiu3a» SBISETCS OIHUM W3
HauboJee 3HaYMMBbIX B MPOrpaMMe CPETHEro 001ero oopa3oBaHus, MOCKOJIbKY, C OAHONH CTOPOHBI,
OH 00ecreurnBaeT UHCTPYMEHTANIbHYIO 0a3y Ul U3yUEHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JpYyroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE M abCTPAaKTHOE MBIIIJICHHE OOYdYaloUIMXCs HAa YPOBHE,
HEOOXOAUMOM JJIsi OCBOEHHUSI MH(POPMATHUKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M APYTHX
JUCHUIUIMH. B pamkax JaHHOTO y4eOHOro Kypca oOydvaromipecs OBJaJEeBAlOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKu, KOTopasi pOpMyIHpyeT CBOU JOCTHXKEHUS B MaTEMaTHYECKOl dopme.

VYuebublii Kypc anreOpsl W Hayajgl MaTeMaTHUYECKOTO aHalM3a 3aKjaJbIBa€T OCHOBY JUIS
YCIICUTHOTO OBIIAJICHUS 3aKOHAMH (DU3UKU, XMMUHU, OMOJIOTUH, IOHUMAHUSI OCHOBHBIX TEHJICHIIMA
pa3BUTHUA DKOHOMHUKHA M OOIIECTBEHHON >XU3HU, IMO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh UX [UIsl JAlIbHEUIIEro
o0pa3oBaHMs M B TMOBCEIHEBHOW XH3HU. B TO ke BpeMsi OBiazieHne aOCTPAKTHBIMH U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSIMH anreOpbl ¥ MaTeMaTHYeCKOTO aHajh3a Pa3BHBAECT YMEHHE HAXOAWUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTHHHOCTb, JI0Ka3bIBATh YTBEPKICHUS C MOMOIILI0 MHIYKIIUU U
paccyxaaTh JAEeIyKTHUBHO, HCIIONb30BaTh 00O0OIIEHME U KOHKpPETU3allMio, a0CTparupoBaHue U
aHaJIOTHIO, (HOPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome wu3yueHust ydeOHOro Kypca «Anredpa M Hadala MaTEMaTHYECKOTO aHaIN3a
oOyuaroluecsi TMOJIy4YalOT HOBBIA OMNBIT pEHICHUS MPHUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEMaTHYEeCKHX MOJENel peajbHBbIX CHUTyalluil, HHTEPHpPETAlUU TOTyYECHHBIX
pelIeHHid, 3HAKOMSTCS C MPHMEpPaMHd MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEH B TNPHUpPOJE, HAayKe U
HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMAaTUIECKIMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VYuebHblll Kypc 007a7aeT 3HAYUTENBbHBIM BOCIUTATEIbHBIM IMOTEHLUAIOM, KOTOPBIH
peanu3yercss Kak uepe3 Y4eOHBbI Marepuan, CHOCOOCTBYIOUIMM (QOPMHUPOBAHUIO HAY4YHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHeUuPUKy yueOHOU NesTebHOCTH, TpeOyomel Npoa0KUTENbHON
KOHIICHTPALlMU BHUMAaHUS, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3@ IOTyUYEeHHBIH
pe3yibTar.

B ocHoBe Meronuku oOydeHus anredpe M HayajgaM MaTeMaTHYEeCKOro aHajau3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpykType yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbBIJCICHBI
CIIEAYIONINE CONEPKATEIbHO-METOANYECKIE JIMHUKM: «Yucna u BBYHCICHU», «DYHKIUU U
rpadukmny, «YpaBHEHUS W HepaBeHCTBay, «Hauama marematudeckoro aHanmszay, «MHOXeCTBa U
Joruka». Bce oCHOBHBIE COAEPIKATENbHO-METOJMUECKUE JIMHUM M3y4aloTcs Ha MPOTSDKEHUH JIBYX
neT o0ydeHHs] Ha ypOBHE CPEIHEro o0Imero oopa3oBaHUs, €CTECTBEHHO JOTONHAS APYT Apyra u
MOCTETICHHO HACHIIIAsACh HOBBIMH TEeMaMH W pasfenamu. JlaHHBIA y4eOHBIH Kypc SIBISETCS
MHTETPATUBHBIM, IOCKOJbKY OOBEOUHSET B cebe CcoJepXKaHWe HECKOJbKMX MaTeMaTHYecKHX
JUCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHS, MaTeMaTHYECKUIl aHalU3, TEOpPHs MHOXECTB,
MaTeMaTHdeckasi Jiornka u apyrue. [o mMepe Toro kak oOydwaromuecsi OBIaJeBalOT BCE Oolee
IMAPOKMM  MaTEeMAaTHYeCKHM  ammapaToM, Yy HHUX IIOCIeloBaTelbHO  (opMupyercs U
COBEpPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHUECKYI0 MOJEIb pealbHOW CUTYAIMH, MPUMEHSThH



3HaHUS, TMOJNyYCHHbIE TMPH HW3YYEHUH YUeOHOTro Kypca, JAjisl pEIIeHUs CaMOCTOSITEIbHO
chopMyITUPOBAHHON MaTeMaTUYECKON 3a/1aur, a 3aTEM HHTEPIPETUPOBATH CBOI OTBET.

CopepxarenbHO-MeTOIMYeCKas! JIMHUA «YKcna U BBHIYUCICHUS» 3aBepliaeT GOpMUPOBAHUE
HABBIKOB HCIOJIb30BaHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemnero odmiero oOpasoBaHusi 0co00¢ BHUMAHHE YACISACTCS
(OpPMHPOBAHNIO HABBHIKOB PALMOHAJBHBIX BBIYMCICHHUN, BKIIOYAIOIIMX B €e0sl MCIIOIb30BaHUE
pa3nuuHbIX (OopM 3amUCH 4YMcIa, YMEHHE JeNaTh NPUKHUIKY, BBINOJIHATH HPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHHWBATh YHWCIIOBBIC BBIpaXEHHS, pabOTaTh C MaTeMAaTUYECKUMU KOHCTAaHTaMH.
3HaKoMble O0YyYaIOUIMMCS MHOXECTBA HaTypalbHBIX, LIEJBIX, PAIMOHAIBHBIX U JEHCTBUTEIbHBIX
qycesl JOIOJIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YMCeld. B KaXIoM U3 3THX MHOXKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CleUu(pUYecKue 3aJaud W OIepalMu: JeJIEHUe Halelo,
OIIEpUpPOBAaHUE OCTAaTKaMU Ha MHOXXECTBE LENbIX YHCEN, 0COOble CBOWCTBAa pAalMOHAIBHBIX U
UppalMOHANIBHBIX YKCeN, apu(MeTHYecKrue Olepaluy, a TakKe U3BJICUEHHE KOPHS HaTypalbHOMN
CTENEHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcel. biaronaps nocienoBareIbHOMY paclIMPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMH UX NMPUMEHEHHUS JJISl PELICHUs PA3IMYHBIX
3ama4 opMupyeTcs NpeCTaBICHUe O €IMHCTBE MAaTEeMAaTUKH KaK HayKd U €€ poJid B MOCTPOSCHUU
MoOJIeTIell peaIbHOr0 MUPA, MUPOKO UCIIONIB3YIOTCA 00001IeHNE i KOHKPETU3aLU .

Jluaust «YpaBHEHMS] U HEPABEHCTBA» pealU3yeTcs Ha MPOTSHDKEHWU BCEero oOydyeHUs Ha
YpOBHE cpeaHero oomero oOpa3oBaHMs, IIOCKOJbKY B KaxaoMm paszgene llporpammel
MPEIyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3aJady. B pe3ynpTaTe oOyyaromiyecs OBIAJCBAIOT
pa3IMYHBIMM ~ METOJAAMM  PEIICHUS  PalMOHAIBHBIX, HUpPpAlHOHAIBHBIX, IOKa3aTeIbHbIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUM, HEPABEHCTB M CHUCTEM, a TAKXKeE 3ajady,
cojepkammx napameTpbl. [lonydyeHHbIE yMEHHUS LIMPOKO MCIONB3YIOTCS IPH HCCIEI0BAaHUU
(GYHKIUI ¢ MOMOIIBI0 MPOU3BOAHOM, MPU PEIICHUH MPUKIATHBIX 33a]a4 M 3a]a4 Ha HaXOXJECHUE
HauOONBIIMX M HAaUMEHbIIMX 3HAaueHUN QyHKuuU. /laHHas conepxkarenbHas JMHUS BKIIOYAET B
cebs Taxke (OPMUPOBAHHWE YMEHHUI BBINOIHATH pPacuéTsl Mo (opmynaMm, npeoOpa3zoBaHUSL
paloOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPDAKEHUH, a TaKkKe BbIPAXKECHHH,
COZiepKalIMX CTeNeHu U Jjorapudmel. biarogaps usyueHuto ainreOpandyeckoro matepuana
IPOUCXOIUT  JajbHEWIIee pa3BUTHE  ANTOPUTMHYECKOT0 M aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, (OpMUPYIOTCS HaBBIKM JEAYKTUBHBIX DPACCYKIEHUH, paOOThl C CUMBOJIbHBIMHU
(dbopMamu, MpeacTaBiICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npearaer 3Qp¢GEeKTUBHbIE HHCTPYMEHTHI Ul PELICHUsS MPAKTUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aj]]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAyKH.

CopepxarenbHo-MeTOoNYeCKass JHHUS «DYHKIMM U Tpa@UKA» TECHO INeperuieTaercs ¢
OPYTUMHU JTUHUSAMH y4eOHOTO Kypca, MMOCKOJbKY B KAaKOM-TO CMBICJE 334a€T MOCJIE0BATEIbHOCTD
u3yuyeHus: Marepuana. V3ydeHue  CTENEHHOM, IOKa3aTeJbHOW, JOrapugMuueckod U
TPUTOHOMETPUYECKHUX (PYHKIMH, NX CBOMCTB U Irpa)MKOB, HCIIOJIb30BaHUE (QYHKUUHN JUIA PELICHUs
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U PEalIbHOM JKU3HHM TECHO CBSI3aHO KaK C MaTeMaTHYECKUM
aHaJIM30M, TaK U C PelIEHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIlIoe BHUMaHuE yaeaseTcs
(bopMHPOBAHHIO YMEHHS BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTU MEXJY Pa3IMYHBIMU BEIHMYUHAMH,
UCCIIeIoBaTh TOJY4YEeHHbIe (YHKIUHM, CTPOUTh UX Trpaduku. Matepuan 3ToW copaepkaTenbHON
JUHUY HalleJIeH Ha pa3BUTHE YMEHHUIN U HaBBIKOB, MMO3BOJISIIOIIMX BBIPaXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B pa3U4YHON (QopMme: aHaIUTHUeCKOH, rpaduueckoil u cinoBecHoil. Ero usydenue
CMOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OO0OOIIEHHIO WU
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.



CopepxarenpHasi JuHUsA «Hauama MaTeMaTHYeCKOTO aHAIM3a» TO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYT KaK MAaTEeMAaTUYECKUX, TaK U MPUKIATHBIX 33a/1a4, JOCTYIMHBIX 00yUJaOlIUMCs, TaK
KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaUKU CIOXKHBIX (YHKIMHA, ONpeneisTh HX
HauOOoJbIIMNEe U HAMMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIOMAIU (Guryp m oObEMBI Tell, HaXOIUTh
CKOPOCTHM M YCKOpeHHs TipoiieccoB. JlaHHas coxaepxaTenbHasi JIMHUAS OTKPBIBAET HOBBIC
BO3MOKHOCTH MOCTPOCHHSI MaTEeMAaTUUYECKUX MOJENEH peabHbIX CUTYallUi, O3BOJISET HAXOAUTH
HaWIydlllee peuieHue B MPUKIAJAHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYE€CKOr0 aHalu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(hopMabHO-IOTHYECKOrO0 U KPEaTUBHOTIO MBIIUIEHUS, (OPMUPOBAHMIO YMEHUU pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTeMAaTUKH B HayKe, TEXHHKE W HCKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIMXCSL pe3yibTaTaxX, MOJYUYEHHBIX B XOJA€ Pa3BUTHUS MAaTEMaTUKH KaK Hayku, U o0 HX
aBTOpax.

CopepxarenbHo-MeToIMYecKas TUHUS «MHOXKECTBa U JIOTHKa» BKIIIOUAET B Ce0s 3JIEMEHTHI
TEOPUH MHOXKECTB W MaTeMaTHYECKON JIOTMKU. TeOopeTMKO-MHOKECTBEHHBIE MpEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTEMaTUKH U MpeyiaraloT Haubojee YHUBEPCAIbHBIN S3bIK,
OOBEIMHSIONMUNA BCe pa3AeNbl MaTeMaTUKH W €€ TMPUIIOKEHUI, OHM CBSI3BIBAIOT pa3HbIE
MaTeMaTHYeCKue AMCLUUIUIMHBI M WX MPWIOKEHHS B eauHoe menoe. [loaTomMy BakHO [aTh
BO3MOXKHOCTh OOy4arolmeMmycss TMOHMMaTh TEOPETHKO-MHOXXECTBEHHBIM SI3BIK  COBPEMEHHOM
MaTeMaTUKU M HMCIOJB30BaTh €r0 ISl BBIPAXKEHUS CBOUX MBICIEH. JIpyruM BakHBIM MPU3HAKOM
MaTEeMaTHKU KaK HayKd CJeQyeT IPU3HATh CBOWMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHHA U
ClIeJIOBaHKE OMpeAeNEHHBIM MpPaBHJIaM MOCTPOSHUS JT0KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEMaTHYECKOH JIOTUKH CIOCOOCTBYET pPa3BHTHUIO JIOTHYECKOTO MBIIUICHUS OOydJaromuxcs,
MO3BOJISIET UM CTPOUTH CBOHM PACCYKIICHUS Ha OCHOBE JIOTMYECKHX TPaBUJ, (GOPMHUpPYET HABBIKU
KPUTHUYECKOT'O MBIIUICHHUS.

B y4ueOHOM Kypce «Anrebpa U Hayana MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTU4eCKOro MOJICTMPOBAHUs, KOTOPhIE MPU3BAHbI CITIOCOOCTBOBATH (HOPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUSI MOJIEJIEH pealbHBIX CHUTYAIlMi, UCCIEIOBAHUS ATUX MOJEJIEH C MOMOINBIO ammapara
anreOpbl 1 MaTEeMaTHYECKOTO aHallM3a, HHTEPIPETAllUU MMOTYYSHHBIX pe3yabTaToB. Takue 3aqaHus
BILJIETEHBI B KXKABIHA U3 Pa3/IeTIOB MPOTrPaMMbl, TOCKOIBKY BECh MaTepuall y4eOHOro Kypca IHUPOKO
WCTIONB3YETCS I pelIeHusl MPUKIATHBIX 3a1ad. [Ipu pemeHun peasbHbIX MPaKTHYECKUX 3a7ad
oOyuaroluecsi  pa3BUBAlOT  HAOMIOJATENIbHOCTb,  YMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIHOIB30BaTh AaHANOTHIO, 0000IaTh W KOHKPETH3UPOBATH MPOOIEMYy.
JlestensHOCTh TO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad OpraHu3yeTrcs B
IpolLecce U3y4eHus BceX TeM y4eOHOro Kypca «Anredpa 1 Hadajla MaTEMAaTUYECKOT0 aHATTN3a».

Ha u3ydenne ydyeOHOTrO Kypca «Anredpa u Hadajga MaTeMaTHUYECKOTO aHaM3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 gaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

Yucia 1 BBIYHCICHUSA

Panmonanbhble uyucia. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUYHbIE
nepuonuveckue npoou. [Ipumenenune apoOeil M MPOIEHTOB Ui PEIIeHUs] MPUKIAJAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpACiEl 3HAHUW U PEaJbHOW KU3HU.

JlelicTBuTenbHble uMcha. PalnyoHanbHble M UppalMOHANIbHBIE 4YHcaa. ApupMeTHyecKue
olnepanuu ¢ ACUCTBUTEIbHBIMUA 4YMCIaMU. MoOnaysb IEHCTBUTEIBHOIO YHUCIIAa M €r0 CBOMCTBA.
[TpubnuxEHHbBIC BEIYUCIICHUS, TPABUIIA OKPYTICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazareneMm. bunom Heiotona. Mcmomnb3oBanue moaxonsmiein Gpopmbl
3aIMCH JEHCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABJICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHp ¢ palUOHAJIBHBIM IIOKa3aTelieM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
IIOKA3aTeNeM.

Jlorapudm uncna. CoiictBa jorapudma. JlecsTHuHbIe U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC H
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnectBa M TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHMS U YpPaBHEHUsA-CIEeACTBUA. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OcHOBHbBIE METOJIbl PELICHMs LEJIbIX U JPOOHO-pAllMOHATIbHBIX YPaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM MEPEeMEHHOM. JleneHne MHOTOYIEHAa HA MHOTOYJIEH ¢ OCTaTkoM. Teopema
be3y. MHorouiens! ¢ neiasiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENEHU U KOPHH.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHHS UPPAllMOHAIbHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUS T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILICHHs JTOrapu(PMUUECKUX YPaBHEHUH.

OcHoBHblE TpUTrOHOMETpHueckue ¢opmyinsl. IIpeoOpazoBaHne TPUTOHOMETPUUECKHUX
BBIpa)KECHUI. Perienrie TpuroHoOMEeTpu4eCKUX ypaBHEHMIA.

Pemenne cucreM JIMHEWHBIX YpaBHEHMW. Marpuna CHCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUUECKUNA CMBICI U CBOMCTBA, BBIYMCIEHUE €70 3HAUYCHNUS,
IIPUMEHEHHE ONPEAEIUTEIS Ul PEIICHN] CUCTEMBI JINHEVHBIX YpaBHEHUN. Penienue npukiiagHbIx
3a7a4 C TOMOIIBI0 CHCTEMBI JIMHEWHBIX YypaBHeHUHW. lcciepoBaHuWe NOCTPOCHHOW MOJEIU C
IIOMOILIBIO MaTPUL] U ONIPEACIIUTEIIEH.

ITocTpoeHHe MaTeMaTUYEeCKUX MOJENEH pEealbHOM CHUTYallUH C I[IOMOLIbI0 YPaBHEHWM U
HepaBeHCTB. [IprMeHeHne ypaBHEHHMI U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHMX 3aJad M 3a7ad
13 pa3IMyYHbIX 00JacTel HAyKH U peasibHOM JKU3HH.

DOYyHKUMH U TPaPUKU

@Oynkius, cnocoObl 3amaHus ¢GyHkuud. B3aumbHo oOpatsble ¢yHkuuu. Kommosunus
¢bynkuuit. I'paduk pyHkmu. SnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKIHIMA.

Ob6nacTh ompeneneHuss U MHOXKecTBO 3HadeHMM ¢yHkuuu. Hymu dynkuuu. IIpomexytku
3HaKonocTossHCTBAa. YETHple u Heu€THble (yHKkuuu. [lepuogmueckue Qynkumuu. [IpomexyTku



MOHOTOHHOCTH (DYHKIIMU. MakcuMyMbl U MHHUMYMBbI (QyHKIuH. Haumbonbliee M HauMeHbIIEe
3HaueHUs QYHKIINH Ha IPOMEXKYTKE.

JluneiiHas, kBajpaTHU4Has U JPOOHO-IHMHENHas (QYHKIUU. DJIEMEHTApHOE HCCIENOBaHHE U
MIOCTPOCHUE UX IPAPUKOB.

CrenenHasi QyHKOMS C HATypajdbHBIM M IEJIbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0i cTenmeHW Kak (PyHKIMH OOpaTHON CTENEeHH C HATypaJbHBIM
MOKa3aTeleM.

[TokazarenbHast u jorapudmuyeckas (QpyHKUHUU, UX cBoicTBa M rpaduku. Mcmonb3oBaHue
rpadukoB QyHKUIUN U1 pelIeHus] ypaBHEHUH.

TpuroHomeTpudeckass  OKPYKHOCTh, OINpPEACICHUE  TPUTOHOMETPUYECKUX  (PYHKIIHIA
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEalIbHBIX Mpoleccax W sBIeHUsIX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHajm3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEH. MeToa MaTeMaTH4eCKOM
WHIYKUMA. MOHOTOHHBIE M OrpaHUYEHHbIC IOCIEIOBATEIbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTHYECKOr0 aHalln3a KaK aHalln3a OECKOHEYHO MaJbIX.

ApudmeTrndeckass W TEOMETPUYECKas  TPOTPEcCHH.  beckoHeuyHO  yOBIBaroImas
reomerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH Te€OMETPUYECKOH IMPOTpeccui.
JIuHenHbIi 1 3KCOHEHIMaNbHBIA pocT. Yucio e. opmyna ciioxHbIX NpoLeHToB. Vcnons3oBanue
MIPOrPECCUU AJI PEIICHUS PEATIbHBIX 33a4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBHble pyHKIMU 1 UX cBoiicTBa. Toukm pa3pbiBa. ACUMITOTHI rpadUKOB (HyHKINH.
CpoiicTBa (QpyHKIMI HEMpEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBaJOB JJIS PEUICHHS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIIUI JIJIsl pEIICHU 3a/1a4.

[lepBast u BTOpas mpousBogHble GyHKIUHU. OmnpenereHne, TeoMeTpUdecKuil U pusmdeckuii
CMBICJ IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpouzBoaubie AnmeMeHTapHbIX (yHKIMMA. [Ipon3BomHAST CyMMBI, POU3BEACHHS, YACTHOTO U
KOMITO3UITUH (PYHKIIHIA.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Olepalid HaJ MHOXKECTBaMHW W UX CcBoMcTBa. lmarpammsl Ditepa—Benna.
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO armapara i OMNHCAaHUS PEATbHBIX MPOILECCOB H
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO0 OOBEKTa, CIEACTBHUE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 KJIACC

Yucsia v BIYMCICHUS

Harypanbaple u 1ensie uncna. [IpuMeHeHHMEe TPU3HAKOB JCIMMOCTH IIENBIX YHCEN,
HanOonpmmid o0mui aenurens (manee — HOJl) u maumenbmiee oOmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJYJII0, anroput™Ma EBknnaa 11 pelieHus 3a4a4 B LEIbIX YUCHIAX.

KommnekcHpie uumcna. AnreOpanueckas ¥ TpUTOHOMETpuueckas (GopMmbl  3amucu
KOMIUIEKCHOTO 4YHCJIa. Apu(METHUYECKHE OTepalni C KOMIUIEKCHBIMU uuciamu. M3o0pakeHwne
KOMIUIEKCHBIX YUCEJ Ha KOOpAMHATHOM TuiockocTu. Popmyna Myaspa. Kopau Nn-oil crenenu us



KOMIUIEKCHOTO 4yHcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCENl Ui peleHus (QU3UYeCKux U
F€OMETPUYECKHX 3a/1au.

YpaBHeHHsI M HEPABEHCTBA

Cucrema 1 COBOKYIHOCTb YPAaBHEHHH M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CHUCTEMBI-
ciencTBys. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO0Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH C TIOMOIIbI0 TPUTOHOMETPUUIECCKON
OKpPY>KHOCTH. Pelienne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUS UPPALMOHAIbHBIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELIECHUS CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHnEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKHX 3aJ1a4 U 3aJa4
U3 pa3aMyuHbIX 00JacTel HAyKH U peasibHOM JKU3HU, MHTEPIIPETALINS [TOJIyUEHHBIX PE3yJIbTaTOB.

DOyHKIUH U TPagUKH

I'papux komnoszunuu ¢yHkuuid. ['eomerpuueckue oOpas3bl ypaBHEHUH W HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeToIBI pelIeHUs YpaBHEHUH M HEpPaBEeHCTB. | paduueckne METOAbI pelIeHHs
3aJ1a4 ¢ IapaMeTpamH.

Vcnonb3oBanue rpagukoB (YHKIMM Ui MCCIEAOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTeMaTH4eCKOro aHajmu3a

[IpuMeHeHre NPOM3BOJHON K HMCCIEeIOBaHHUI0 (DYHKIMH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxxaeHre HanOoJbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (PYHKIIUHM Ha OTpEe3Ke.

[IpuMeHeHne Mpon3BOIHOM ISl HAXOXKACHUS HAWIy4dlIero PeIIeHus B IPUKIIAIHBIX 3aa4ax,
JUIS OIIPEJICNIEHNS CKOPOCTH M YCKOPEHUs IIpolecca, 3aJaHHOro (popMysIon Wi rpa@uKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOICTBO NepBOOOpa3zHbIX. IlepBooOpaszHble 37IeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxXoXk/A€HUS TIEPBOOOPA3HBIX.

NHuterpai. I'eoMeTpudecKknidi CMBICI MHTErpaia. BeranucieHne onpeneaéHHoro HHTerpaia 1mno
dbopmyne HeroTona-JleitoHuma.

[IpumeHeHne wuHTerpasa sl HaXOXKJIEHHs IUIOIAAeH IUIOCKUX GUryp U o0bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepsl pemieHunit auddepeHnnanbHbIX ypaBHEHUH. MaTemaTnueckoe MOJeNNpOBaHUE
peaJIbHBIX MPOLIECCOB ¢ MOMOUIBIO AUPPEpEeHIINATbHBIX YPaBHEHUH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJI
VBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBII[EI'O OBPA3OBAHMS

JINYHOCTHBIE PE3YJIBTATDI

1) rpamaaHCKOro BOCIIUTAHMSA:
cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLMM  OOy4aromlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro OOIIecTBa, MPEICTaBIEHHE O MaTeMaTHYEeCKHUX OCHOBAX



(YHKITMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHMI, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU WHCTHTYTAMH B
COOTBETCTBHUH C UX (QYHKIMSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TPa)XTaHCKOW HMICHTUYHOCTH, YBKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCUUCKOM MAaTE€MaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHUKEHUSIM POCCHUCKHUX
MAaTE€MaTUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIB30BAHUE ITUX JTIOCTUKEHUHN B IPYIUX
HayKax, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JTYXOBHBIX IICHHOCTEH POCCUUCKOTrO Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSI, 3TUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHUN HAYKU
U JAESTETbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOTO OyIYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

3CTETHUYECKOE OTHOILICHHE K MHPY, BKIIOYAs 3CTETUKY MAaT€MaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lad, pPEMICHUH, pacCYyXICHUH, BOCIHPHUHUMYMBOCTH K MAaTEMAaTHYCCKHM aCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh YMECHHUS MMPUMEHITh MaTEMaTHYCCKHE 3HAHUS B MHTEPECAX 37J0POBOTO U
0e30MmacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 37I0POBBIO (340pPOBOE MHUTAHNE,
cOanmaHCUPOBAHHBIN PEXUM 3aHSATHI U OTJbIXA, peryisipHas puandeckas akTUBHOCTD), (hU3HUECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYIOJIOOHS, WHTEPEC K PA3IMYHBIM cdepam
npodeccuoHaNbHOM NEATeIbHOCTH, CBA3aHHBIM C MATEeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHUE
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaT€MaTHMUYE€CKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSHDKEHUHM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHHWU MPAKTHUYECKUX 3ajad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(hOPMUPOBAHHOCTh  AKOJIOTHYECKOM  KYJIbTYphl, TIOHUMAHWE BJIUSHUSA  COIMAIBHO-
SKOHOMHUYECKUX TMPOLECCOB HA COCTOSHUE MPUPOAHOM M COUMAIBHOM Cpelbl, OCO3HAHUE
rI100aTBFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHUYeCKHUX
3HAHUN JJIS pelIeHusl 3a/1a4 B 00J1acTU OKpYKaIoIIel Cpefibl, IMNIaHUPOBAHUE TIOCTYNKOB U OLIEHKH
MX BO3MOXHBIX MOCJIEICTBUI JIJIS1 OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPAaKTUKHU, TOHUMAaHHE MAaTeMaTUYECKON HAyKU KakK cephbl YeIOBEUECKOM
JIEATEIIbHOCTH, ATAINOB €€ pa3BUTHUS U 3HAYUMOCTH JIJIS PAa3BUTHUS LIMBUJIM3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTHYEeCKOW KYIbTYpOW Kak CpPEACTBOM TIO3HAHUS MHUPA, TOTOBHOCTH
OCYHIECTBJISITh TPOEKTHYIO U UCCIIEI0OBATENBCKYIO I€SITEIbHOCTh MHMBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:



BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXIy NOHATUAMH, (POPMYINPOBATH ONPEAeICHHs TOHATHIA, YCTaHABIMBATh
CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKALMKM, OCHOBAHMS AJsi 00OOILIEHHUS U CPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U TNPEOOPA3OBBIBATH CYKACHUS: YTBEPIAUTEIbHBIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpeuus: B (akTax,
JAHHBIX, HAOIIOIEHUAX U YTBEPKACHUAX, IPEUIaraTb KpUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
Y MPOTUBOPEYUI;

JeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEIBHO JI0KA3aTEeIbCTBA MAaTEMATUYECKUX YTBEPXKAECHUHN (IIpsIMbIE U OT
IIPOTUBHOI0), BBICTPaWBaThb ApPryMEHTAIMIO, IPUBOAMTH IPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

BBIOMpPATh CrOCO0 penieHus yueOHOH 3aauil (CpaBHUBATh HECKOJBKO BAPHAHTOB PEICHUS,
BbIOMpPaTh HauboJee MOIXOASIIMNMI ¢ Y4ETOM CaMOCTOSTEIbHO BBICICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

HCIIOJIb30BaTh BOINPOCHI KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT IO3HAHUA, (POPMYIUPOBATH
BOMPOCHI, (UKCUPYIOIIHE TNPOTUBOpEYHE, IpOOJIIeMy, YCTaHABIUBAaTh HCKOMOE H JaHHOE,
(opMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJIUTH  CaMOCTOSITENbHO  CIITAHUPOBAHHBIA  SKCIIEPUMEHT,  MCCIIEOBAHUE  I10
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SBJICHMS, IPOLIECCA, BBISBICHUIO
3aBUCUMOCTEHN MeXIy 00BbEKTaMu, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOILEHUS U BBIBOJBI IO pe3yibTaTaM IMpPOBEAEHHOTO
HaAOJIOACHUS, UCCIIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
0000IIEHNI;

MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIECCA, a TAK)KE BBIABUIAThH MPEANIOIO0KEHHS O €T0
Pa3BUTHU B HOBBIX YCIOBUSX.

Padora ¢ undopmanmeii:

BBISIBISITH 1eUIUTHI HH(OPMAIINH, JTaHHBIX, HEOOXOAUMBIX Ui OTBETAa HA BOMPOC W JUIS
pelIeHus 3a/1auu;

BbIOMpaTh  HMHGOpPMAIMIO M3  HCTOYHHMKOB  Pa3IMYHBIX  TUIIOB,  AHAJIU3UPOBATb,
CHCTEMAaTU3HpOBATh W  HMHTEPHPETHPOBATH HWHPOPMALMIO PA3JIMYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpPOBaTh MH(OPMALINIO, MPEACTABIATh €€ B pa3IN4HbIX (opMax, WUILIIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUS

Oo0wmenue:

BOCIIpUHUMATL H (bOpMyJIHpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIOBUSAMU W LCIIAMU
OGH.[CHI/I}I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMHUCBMCHHBIX
TEKCTaX, AaBaTh IMMOSICHCHUA 110 X0y PCIICHUA 3a1a4Y, KOMMCHTHPOBATH HOHy‘-IGHHBIﬁ PE3YIbTAT,

B XO/€ OOCYXIEHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMON TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3ala4yy, BBICKA3bIBATb HACU, HALICIICHHBIC Ha TIOHUCK PCHICHUA, COIOCTABJIATH CBOU
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CYXIIEHHUS C CYXJICHUSMH JPYTrUX YYaCTHHKOB JUANOra, OOHapyXHUBaTh pa3indMe U CXOJCTBO
MO3ULMH, B KOPPEKTHOU opme HOopMyTHUpoBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PEIICHUS 3a7add, OSKCICPUMEHTA, WCCIENOBaHMs, IPOEKTa,
CaMOCTOSITEJILHO BbIOMPATh (hOpMaT BBICTYIUIEHHUS C Y4ETOM 3ajJad Mpe3eHTalul U 0COOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHBIC YHHBEpPCAJIbHbIE YUeOHbIC AeiiCTBUS

Camoopranmszaums:

COCTaBJIATh IUIaH, QJITOPUTM pEIIeHHUs 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs ¢ Yy4ETOM
HUMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHUPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaIIUK.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HABBIKAMM [103HABATEIbHOM pedIeKCHM KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUH U
MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelieHusl MaTeMaTU4eCKON 3a/1auH;

IIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpHM PELICHMH 3aJa4yd, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, JaHHBIX, HAaWHJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH NMPHUUUHBI JOCTHXKECHUS
WIA HEJIOCTHXKEHMS pe3ylbTaTOB JESATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHJHOW W WHAMBUAYAJIbHON pPabOTHI MHpu
pelieHMM y4eOHBIX 3aJay, MPUHUMATh 1€Jdb COBMECTHOM JeATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOH paboThl, pacrmpeaeisTb BHIBI paboT, JOroBapUBaThCS, OOCYXIAaTbh
Ipolece U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax padboTel (0O0CykaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIMOIHATH CBOIO YacTh padOThl M KOOPJMHUPOBATH CBOM JAECUCTBUS C APYTUMU
YjleHaMH KOMAaH[bl, OLEHMBAaTh KadeCTBO CBOET0 BKJIaja B OOMIMHA MHPOAYKT IO KPUTEPUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOydenuss B 10 kiacce oOydaromuics MOTYyYUT CIAEAYIOIIHNE TPEIMETHbBIS
pe3yNnbTaThl MO OTAETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «AnredOpa M Hauana
MaTeMaTUYeCKOr0 aHAIIN3a:

Yucna v BIYUCTICHUSA:

CBOOOJTHO OTEpPUPOBATH MOHSATUSMU: PAMOHATHHOE YHCIO, OECKOHEUHAs IEepUOANYecKast
Ipo0Ob, TPOIEHTHI, UPPAMOHATIFHOE YHCIIO0, MHOXKECTBA PAIIMOHANBHBIX U JEHCTBUTENBHBIX YHCEIL,
MOAYJb AEHCTBUTEIBLHOTO YHUCIIA;

MPUMEHATH APOOW W TPOIEHTHI TSl PEIICHHS TMPUKIAIHBIX 3a7ad U3 Pa3IMYHBIX OTpaciei
3HaHUH U peaJbHOM )KU3HU;

MPUMEHSITh TPUOMIDKEHHBIC BBIYMCICHUS, MPaBUJIa OKPYIJICHUS, MPUKUIKY U OICHKY
pe3yibTaTa BbIUUCICHUN;
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CBOOOJHO OINEpPUPOBATH TIOHATHEM: CTENEHb C LEeJNbIM IIO0Ka3aTeleM, HCIOIb30BaTh
NOIXOAIYI0 (opMy 3amucH JEHCTBUTENBHBIX YWCEN I PELICHUS MPaKTHYECKUX 3a1ad u
IIPEJCTABICHUS JaHHBIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpAJIbHOM CTENEHN;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHAJIBHBIM IT0KA3aTelNeM;

CBOOOJHO OIEPUPOBATh TMOHATHAMM: JIOTapu(dM dYHCIa, ACCATUYHBIE W HATypaJlbHBIC
JorapudMmel;

CBOOOJHO OINEPUPOBATH MOHATUSAMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OIIEPUPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC U aPKTAHT'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI U HEPaBEeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATHSAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCHUIIbHBIC
YpaBHEHMsSI U ypaBHEHUA-CIIEICTBUS, pABHOCWIIbHbIE HEPABEHCTBA;

NPUMEHATh PA3IMYHBIE METOAbl PEIICHUS PAlUOHAIBHBIX M JIPOOHO-PAIlMOHATBHBIX
YpaBHEHH, IPUMEHITH METOJ HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHUSAMM: MHOTOWIEH OT OJHOW IEepEeMEHHOH, MHOIOWIEH C
LeJIBIMUA K03 GUIMEHTaMU, KOPHU MHOI'OWIEHA, IPUMEHSATH JIeJIeHHe MHOIO4JICHa Ha MHOTOWIEH C
oCcTaTKoM, TeopeMy be3y u teopemy Buera st penienus 3aaay;

CBOOOJHO  ONEpUPOBATh TOHATHSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHWH, MaTpuIla,
OINpeNleNIUTeNIb MaTpulbl 2 X 2 K ero IeOMEeTPUYECKHH CMBICH, MCIIOJIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 A BBIYUCIEHHS €ro 3Hau€HHsl, NMPUMEHATh ONpPENEIUTENN Ul peIleHUs
CHCTEMBbl JIMHEHHBIX YpaBHEHHH, MOICITUPOBATH PEAITbHBIE CHTYallMd C TOMOIIBIO CHUCTEMBI
JMHEWHBIX YPaBHEHUH, HCCIIE0BATH MMOCTPOSHHBIE MOAEIH C IIOMOIIBIO MATPHUI] U OIPEIeIINTENCH,
MHTEPIPETUPOBATH OJIYYEHHBIA PE3yJIbTAaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TPpeoOpa30BaHUs BEIPaKEHUI;

BBITMIOJIHATE ~ NPEOOpPA30BaHMSI  YWCIOBBIX  BBIPQKEHWH, COJAEpXKAINIMX  CTENEHH C
paMoHATFHBIM TTOKa3aTeNeM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB i IpeoOpa30BaHus Jorapu(pMUIECKUX BbIPAKECHUH;

CBOOOJHO ONEPHPOBATh MOHATUSMU: UPPALMOHATIbLHBIE, I0KA3aTENIbHBIE U JIOrapu(pMUUYECKHe
yYpaBHEHHsI, HAXOJWUTh HMX PEIICHUS C IMOMOIIBI0 PABHOCHIBHBIX IEPEXOJOB WIIM OCYIIECTBIISS
IIPOBEPKY KOPHEW;

IOPUMEHSATh  OCHOBHBIE  TPUIOHOMETpUYeckHe  (GopMyiasl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJHO  ONEpUPOBATH  IOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSTH
HE00X0MMBIE (POPMYITBI JIJISl PEIIEHHS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKIX YPaBHEHUH;

MO/JICJIMPOBATh PealbHbIE CUTYallMU Ha S3bIKE alreOpbl, COCTABIISATh BHIPAXKEHUS, YPAaBHEHUS,
HEpaBEHCTBAa M0 YCJOBUIO 3a/lauM, HCCIEN0BaTh IOCTPOCHHBIE MOJENHU C HCIHOJIb30BAHUEM
anmapara anreOpsl.

DyHKIUM U TPaQUKH:

CBOOOJHO OMNEpUpPOBATh MOHATHAMM: (YHKIHS, CHOCOOBl 3amaHus (YHKIMHM, B3aWMHO
oOpaTHble (YHKIMM, KOMOO3MLHMSA (QYHKUUH, Tpapuk (YHKIMH, BBINONHATH 3JIEMEHTApHbIE
npeoOpa3oBanus rpadukoB QyHKINH;

CBOOOJHO OIIEPHPOBATH TOHATHSIMH: O0O0JAacTh OIpPENCIICHUS W MHOXXECTBO 3HAUCHHH
GbyHKIMU, HYTH QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;
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CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (DYHKIUH,
HauOoJIbllIee U HAaMMEHbIIIee 3HaYeHNnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBaTh MOHATHSAMU: CTEHNEHHas (QYHKIUS C HaTypajbHbIM U LEIbIM
nokasaresuem, rpaduk cTeneHHON (QYHKIMH C HATypaJbHBIM M IIeJIBIM ITOKa3aTesieM, TpaguK KOpHs
N-oii cTeneHu Kak GyHKIMH 0OpaTHOM CTETIeHU C HATYPaJIbHBIM ITOKa3aTelleM;

ONEpUPOBATh MOHATHAMM: JIMHEHHas, KBaJpaTW4yHas W JApoOHO-JIMHENHHas (QYHKLUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJHO OIEpPUPOBaTh MOHATHSMHU: IIOKa3aTelbHas M Jorapupmuueckas (QpyHKIUH, HX
CBOWCTBA U TpaMKy, UCIOIB30BATh UX T'PAPUKH U PELICHUS YPaBHEHU;

CBOOOZIHO OINEpPUPOBaTh MOHATUSMM: TPUTOHOMETPUYECKAS OKPYKHOCTb, OIPEIEICHUE
TPUTOHOMETPUUECKUX (DYHKLMN YHUCIOBOrO apryMeHTa;

UCIOJb30BaTh TpaQUKU (QYHKUMH I MCCIEJOBAHUS IPOLIECCOB U 3aBUCUMOCTEH IpH
pemeHny 33134 M3 JPYruxX YYeOHBIX TPEJAMETOB M PEANbHOW JKU3HHU, BBIpAXKaTh (opMyIaMu
3aBUCHUMOCTH MEKIy BEIUYUHAMU;

Hayana MmaTeMaTH4ecKOro aHajIn3a:

CBOOOJHO OIEpPUPOBATH MOHATHAMM: apudMeTHuecKass M TeoMeTpHuYecKas Mporpeccus,
0EeCKOHEUHO YOBIBAIOIIAs T€OMETPHUYECKass MPOTrpeccusi, JTUHEHHBIH M KCIIOHEHIUAIBHBIA POCT,
(dbopMyIa CI0KHBIX POIIEHTOB, UMETh NIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH [T PELLICHUS PeabHbIX 3ajau MPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHPOBATh  HOHATUSAMM:  IOCIEIOBATEIbHOCTb,  CHOCOOBI  3aJlaHMs
II0CJIEZI0BATEIBHOCTENH, MOHOTOHHBIE W OIPAaHUYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJCHUS MAaTEMaTUYECKOr0 aHaIN3a KaKk aHainu3a OECKOHEYHO MaJlbIX;

CBOOOJHO OINEpPUPOBATH MOHATHAMM: HENpepbIBHbIE (DYHKIMHM, TOUYKU pa3pbiBa Tpaduxa
(GbyHKIMH, aCUMOTOTHI Tpaduka GyHKINY;

CBOOO/ZIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpEepbIBHAS Ha OTpPE3Ke, NPUMEHSTh
CBOMCTBA HEMPEPBHIBHBIX (PYHKIMH JUIsl peIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: MEepBasi U BTOpasi MPOU3BOAHbIE (DYHKIIMHU, KacaTellbHas
K rpaduky QyHKIINU;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHMSI, YACTHOIO U KOMIO3UIMH JIBYX (DYHKIIMA,
3HATh [IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKLINIT;

UCIOJIb30BATh TEOMETPUUYECKHH U PU3NUECKUI CMBICT MPOU3BOIHOM /sl peILieHHs 3a/1ay.

MHoKecTBa H JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOYKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONKCAaHUS peaIbHbIX MPOIECCOB U
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OINEpPUPOBATH TMOHATHAMM: ONpEAEICHUE, Teopema, ypaBHEHHE-CIIEACTBHUE,
CBOMCTBO MaTeMaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce oOyyarolmuiicss MNOJYyYUT CIEAYIOIINUE IpPEeIMETHBIE
pe3yabTaThl MO OTAENbHBIM TeMaM paloueil mporpamMmbl ydeOHOro Kypca «Anrebpa M Hadaia
MaTEMaTHYECKOI0 aHaJIN3a»:

Ymucia 1 BbIYUCICHUSA:

cBOOO/IHO ONEpUPOBATH MOHATUSMU: HAaTypalIbHOE U 1I€JI0€ YMCII0, MHOXKECTBA HATYypaIbHBIX
U LEJBbIX YUCEN, UCIOIb30BaTh NMpU3Haku AenuMoctd nenbix yncen, HO n HOK nHarypanpHbIX
qucesl AJIs peleHus 3a7a4, IPUMEHATh alroput™M EBkinaa;
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CBOOOJHO ONEPHPOBATH MOHATHUEM OCTAaTKa MO MOJYJIIO, 3alMCHIBATh HATYpaJbHbIC YHCIA B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

cBOOOZIHO OMNEpUPOBATH IMOHATUSMHU: KOMIUJIEKCHOE YHCIO W MHOXECTBO KOMILJIEKCHBIX
4ucell, MPEACTaBIATh KOMIUIEKCHBIE YHclia B alreOpandyeckoil M TPUTOHOMETpUYecKou (opme,
BBINOJIHATE apU(METUYECKHE ONEepallii C HUMHU U N300pakaTh Ha KOOPAUHATHOM TIOCKOCTH.

YpaBHeHus 4 HepaBeHCTBA:

cBOOO/IHO OMEpPUPOBATH MOHATUSIMU: UPPALMOHATILHBIE, [TIOKa3aTeIbHbIC U Jorapudmuueckre
HEPaBEHCTBA, HAXOJAUTh X PEIICHHS C IOMOIIbIO PABHOCUIIBHBIX NIEPEXOOB;

OCYILIECTBISATH OTOOP KOpHEH IPU PEelIeHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOZIHO  ONEpUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATH
HE00X0AUMBIE (POPMYITBI ISl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMa M COBOKYITHOCTb YpPaBHEHHIl UM HEPaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIE/ICTBUS, HAXOJUTh PEIICHUS] CUCTEMBbl U COBOKYIHOCTEMN
paloHaIbHBIX, UPPALMOHAIIBHBIX, TIOKA3aTENbHbIX U JIOTAPU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmars  palMOHAlbHbIE, HPPALMUOHAIbHBIE, I[IOKa3aTeibHbIE, JIOTApU(PMUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIepKalllie MOAYJIN U NTapaMeTphl;

MPUMEHSTh rpaduueckrue METObl AJis pelIeHUs] YpaBHEHU U HEPAaBEHCTB, a TakKe 3a7ad C
napameTpamu;

MOJIETIMPOBATh PEAJIbHbIE CUTYAllUU Ha s3bIKE aJreOphl, COCTABIIATH BbIPAXKEHNUS, YPAaBHEHUS,
HEpPAaBEHCTBA M HUX CHUCTEMbl IO YCJIOBHIO 3a/layd, MCCIEJOBAaTh IOCTPOEHHBIE MOJEIN C
MCIIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYYEHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTpOUTh TpadUKd KOMIOZHIUU (DYHKIHA C TOMOIIBIO DJIEMEHTAPHOTO HCCIEIOBAHHUS H
CBOMCTB KOMITO3UIIUU JABYX (PYHKIIMIA;

CTPOUTH TeOMEeTpHUUYECKHe 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: T'paUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

MPUMEHSTh (PYHKLINHU U1 MOJIETUPOBAHUS U HCCIIEI0BAaHUS peaIbHBIX MPOLIECCOB.

Havana maTteMaTn4ecKkoro aHajamsa:

UCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIEI0BaHUS ()YHKIIMN HA MOHOTOHHOCTb U AKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMU HENPEPHIBHON HA OTPE3KE;

MCIO0JIb30BaTh MPOU3BOAHYIO /Il HAXOKICHUS HAaWTYUIIEro PEeUIeHHUs] B TPUKIAIHBIX, B TOM
YlClle COLMAIbHO-DKOHOMMUYECKUX, 3a7adax, I ONpEAEIeHUsI CKOPOCTH M YCKOPEHHMs Mpoliecca,
3aJJaHHOTO (OPMYJION MK rpaduKoM;

cBOOO/JIHO ONEpUPOBATh MOHATUSMU: NEPBOOOpA3Hasi, ONpEeAEHEHHBIH MHTErpall, HaXOIUTh
MepBOOOpA3HbIE INEMEHTApPHBIX (YHKUMH U BBIUMCIATH HHTerpan mno ¢opmyne HproToHa-
JleiiOuuma;

HaXO/UTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMaTHYeCKOM MOJEIUPOBAHUM Ha TMPUMEPE COCTABIICHUS
mudpepeHInaTbHBIX YPaBHEHUI;

pemaTh NPHUKIAIHBIE 3aJa4d, B TOM YHCIIE COLUAIBHO-3KOHOMHUYECKOT0 MU (PU3HYECKOTrOo
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOI 0 aHaAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
ONEeKTPOHHBIE
Kou- Bunet JIEATEIIbHOCTH
Ne | HaumenoBanue (undpoBrie)
BO OcHoBHOE coJiepkaHne o0ydJamuxcs ¢ y4eToM
n/m | pa3zaena (TeMbl) Kypca o0Opa3oBaTeNbHbIC
4acoB MpOrpaMMbl BOCIIUTAHHS
pecypchl
Panmonansubie yncia. OOBIKHOBEHHBIE U NIPUBIEYCHHE BHIMAHFS
NECATUYHBIC JPOOM, MPOIECHTHI, OCCKOHEUHBIE 00yJarIUXCS K EHHOCTHOMY
nepuoanueckue apodu. [lpumenenue npodeii u aCIeKTy M3y4yaeMbIX Ha YpOKax
MIPOIICHTOB JIJIsl PEIICHMS MPUKIAIHBIX 3a7a4 U3 MIPEAMETOB, SIBIICHUM, COOBITUI
pa3NMYHBIX OTpacield 3HAHUM U peaJbHOU uepes: oOpalleHne BHUMaHUs
SKHU3HIL. Ha HPABCTBCHHBIC  ACMEKTHI
Hay4HbIX OTKPBITHI, KOTOpBIE
MHoX%ecTBO JleicTBUTENbHBIE YKCia. PalmoHanbHbBIE U3y4alOTCA B JAHHBIH MOMEHT
JENCTBUTEIIBHBIX U UppalMoHaJbHBIE 4Yucia. Apudmernueckue Ha YpOKe; Ha MpelCcTaBHTeNeH
ypcell. MHOTOYWIEHEL. omepanMd ¢ JEWCTBUTEILHBIMH  YHCIIAMHU. YHCHBIX, CBA3AHHBIX C
PanmoHabHbIe Moaynb  AEHCTBUTENBHOIO 4YHCIA W €ro H3yqaeMBIMI B AaHHBIN
1 24 . R ) MOMEHT TeMaMH, Ha TOT BKJIA],
ypaBHEHHUs U cpoiictBa.  [lpubmmxénnble  Bbrumcnenws, | https://resh.edu.ru/ .
KOTOpPBIA ~OHM  BHECIH B
MpaBujia OKPYIJIEHUs, MPUKUAKA U OLEHKa .
HCPaBCHCTBA. p YL > TIPHKHA H pa3BHTHE HAICW CTpPaHbl H
CucTeMbl JTHHEHHBIX pesybTara BRIMHCIICHIH. Muoxectso, Mupa, Ha JOCTOWHBIE
ypaBHEHHit OTiepalii HaJT MHOKECTBAMH M WX CBOWCTBA. MOJIpaKaHUsS  TPUMEPHI  HX
Huarpammbl ~ Oiinepa—Benna.  Ilpumenenue KW3HM, Ha  MOTHUBBI  HX
TEOPETUKO-MHOKECTBEHHOT0  ammapara s MTOCTYIIKOB. Mertomsr "
OTHMCAHUsl PEaTbHBIX TPOIECCOB W SIBJICHUMH, MIPUEMBI: OpraHu3aius paboTs
IpU pEUIeHUH 3ajad U3 JAPYruxX Yy4eOHbIX C TONyd4aeMOH Ha  ypoke
IPE/IMETOB. COIMAIBHO - 3HAYUMOU
uH(popmManue,
OCHOBHBIE METOJABI PEIICHUS LETbIX U WHULIMMPOBAHUE ee
IpoOHO-pallnOHATIBHBIX YpaBHEHUU u 00CYX/ICHHSI,  BBICKa3bIBaHMs
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HEPABEHCTB. MHorousneHsl oT OJIHOU
nepeMeHHou.  Jlenenue  MHOrodneHa  Ha
MHOrOWIeH ¢ octarkoM. Teopema besy.

MHorousnensl ¢ UelabIMA KO3 duireHTamu.
Teopema Buera. Pemienue cucrem JIMHEHHBIX
ypaBHeHUH. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHUl. OnpenenuTenb MaTpulbl 2X2, ero
FEOMETPUYECKHM  CMBICA M CBOWCTBA,
BBIYMCIICHHE €ro 3HA4YCHHUs, MPUMECHEHHUE
onpeAenuTeNs  JJid  PELIEHUs  CUCTEMBI
JIMHEWHBIX ypaBHEHHUU. Perienue npukiagHbIx
3a7ady ¢ TIOMOIIBIK) CHUCTEMBbI JIMHEWHBIX
ypaBHeHui.  lccrnenoBaHne — IOCTpPOEHHOMN
MO/JIETH C ITOMOIIBI0 MAaTPHUIL U ONPEAETUTENEH.

[ToctpoeHne MaremMaTUYECKUX MOJENEH
peanbHON CUTyallid C TOMONIBIO YPAaBHEHHUUN U
HEepaBeHCTB. lIpuMeHeHue  ypaBHEHUUW U
HEPAaBEHCTB K PEIICHUIO MAaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX o01acTell HayKu U
peanbHOU KU3HU.

00yJaroIMMUCS CBOETO
MHEHHS, BBIPAOOTKH CBOETO
OTHOUICHUS;

no0yxaeHne  00ydaroUIMXcs
co0Io1aTh Ha ypoKe
OOIICTIPUHATHIC HOPMBI
HOBE/ICHUSI, TpaBHiIa OOIICHHUS
co CTapIINMHU
(Terarorn4ecKuMHu
paboTHUKaMN) "
CBEPCTHUKAMHU

(oOyyaromuMucst), MPUHLUIIBI
y4eOHOH  JUCHMIUIMHBI |
camMoopraHuszanud. Mertoabl H
NpUEMBI: OOCY)XICHUE MpPaBHUII

oOLIeHUs co CTapUIMMHU
(yuurensimu) u
CBEPCTHUKaMHU(ILIKOJIbHUKAMH ),
TIPUHIIMITBI yueOHOU
JVICTIATUTHHBI "
caMOOpraHu3aIuy;

OyHKIUU U TpaduKH.
CrenenHass ¢QyHKUUsA
C LIEJIBIM TTOKa3aTeIeM
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OyHKIMA, CMOCOObI 3aaHusl (YHKIIUH.
B3aumuo oOpatHble ¢yHkuuu. Kommosuims
¢ynkuuid. I'padpuk ¢GyHkuuu. DrneMeHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKIHIA.
OyHKIUA, CmocoObl  3amaHust  (DYHKIUH.
B3aumuo oOpatHble ¢yHkuuu. Kommosuims
¢bynkuuid. I'padpuk GyHkuuu. DrneMeHTapHbIe
npeoOpa3oBaHus rpauKoB PYHKIIMA.

Jluneiinas, KBagpaTH4Has W JPOOHO-

https://resh.edu.ru/

BKJIIOYCHHUE B YPOK HIPOBBIX
MpoLeayp, KOTOpble MOMOTAI0T
MOAIePKaTh MOTHBAITAIO
00y4Jamuxcs K TOIy4eHUIO
3HAHUM, HaJIa&XKUBAHUIO
MMO3UTHBHBIX MEKINYHOCTHBIX
OTHOIIICHUH B KJacce,
MOMOTal0T YCTaHOBJIEHUIO
JI0OpOo’KenaTeIbHON
aTMoc(hepsl BO BpeMs YpOKa;

16



JIUHENHas ¢GyHKIMN. OnemeHTapHoe
UCCJIEJOBAaHHUE U ITOCTPOCHUE UX Ipa(UKOB.

OOnacte ompeneneHuss M MHOXKECTBO

3HayeHudd  Qynxouu.  Hymu  dyskuum.
[TpoMeXyTKH 3HAKOIOCTOSHCTBA. UETHBIE W
HEYETHBIE GyHKIUH. [Teproanueckue
GbyHKIUH. [TpomexyTku MOHOTOHHOCTH
byHKIMU.  MakCUMyMbl W MHHHMYMBI
¢byukuu.  Haumbonbpiiee W HauMeHblee

3HAa4YCHUA (1)YHKI_II/II/I Ha IMPOMEIKYTKE.

Jluneiinas, KBajgpaTH4Has W JIPOOHO-
JTUHEHas GbyHKIHN. DnemMeHTapHoe
WCCJICIOBAaHKE U TTIOCTPOCHUE UX IPapUKOB.

CrenenHass (QyHKIMS C HaTypalbHbIM H
LesnbIM nokasareneM. E€ cBoiicTBa M rpaduk.
CaoiicTBa U rpaduk KOpHsS N-O cTENeHM Kak
¢GbyHKIMH OOpaTHON CTENeHH C HaTypaJbHBIM
ITOKA3aTEeJIEM.

IPUMEHEHHE IpyIIOBOH
paboTbl wiM paboTHl B Mapax,
KOTOpbIE CHOCOOCTBYIOT
Pa3BUTHIO HaBBIKOB
KOMaHIHOU palboThI u
B3aUMOJCUCTBUIO C APYTMMH
00yJaronMMucCs.
UCIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOYKHOCTEN  COJEPIKAHMS
yueOHOro  mpeamera  JUid
(dbopMupoBaHUs y
00y4armuxcs pOCCUICKUX
TPaIULIMOHHBIX JyXOBHO-
HPaBCTBEHHBIX u

COIIMOKYJIBTYPHBIX HIEHHOCTEH.
Mertonpt " MIPUEMBI:
JIEMOHCTpAIHS JETSIM IpUMepa
OTBETCTBEHHOTO,
TPk JaHCKOTO TIOBE/ICHMUSI,
MIPOSIBJIICHUST YETIOBEKOIIO0US 1
O0OPOCEePACIHOCTH, qyepes
noa6op COOTBETCTBYIOLINX
TEKCTOB JUTS YTEHHUSI, 33134 JUIs
peuieHus, poOJIEMHBIX
CUTyalMii Juisi OOCYXICHHUS B

KJ1acce

Apudpmernueckuii
KOpPEHb N-0i1 CTETEeHHU.
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ApudpmeTnueckuii KOpeHb HaTypalbHON
CTEIICHH U €r0 CBOWCTBA.

https://resh.edu.ru/

pUMEHEHHE Ha ypoKe
MHTEPaKTUBHBIX (popM paboThI,
CTUMYJIHPYIOMINX
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WppannonansHbie CrerneHb ¢ palMOHAIBHBIM IOKa3aTeieM MIO3HABATEIbHYI0 MOTHBALIUIO
ypaBHEHUS U €€ CBOWCTBA, CTEIEHb C JICHCTBUTEIIBHBIM 00yJaromuxcs.
nokasareneMm. VppanuoHanabHBIE ypaBHEHHS. MpHMCHEHE IPYIIORO
OCHOBHBIE METOABI PEIICHHS HPPATHOHATIBHBIX paGoTBl WM PaboTHl B mapax,
ypaBHeHuid. [IpeoOpa3oBaHue  BBIpAKEHUH, KOTOpbIE CIIOCOOCTBYIOT
COJIepIKALIHX JIOTapH(PMBI. Pa3BHUTHUIO HaBBIKOB
KOMaH/THOU paboThI u
B3aUMOJCUCTBUIO C APYTMMH
00y4JaruuMuUCs.
[MTokazarenbHas Iloxasatenbhas Gy, ee CBOHCTEA 1 pUMEHEHHE Ha ypOKe
(yHKIs. rpaduk. Hcnonbp3zoBanue rvpa(pHKOB dynxuuit | https://resh.edu.ru/ MHTEPaKTUBHBIX (GOpM paboThL,
. 10 s pemieHus  ypaBHeHuil. [loka3arenbHble CTHUMYJTHPYIOLIHX
ypaBHenus. OcHoBHble MeTomel  pemenms | Nttps://mathege.ru/ | pospaparensuyro  morusanmro
YPaBHeHuA MOKa3aTeNIbHBIX YPaBHCHUH. 00y4aromuxcsi.
nolyxaeHue  00ydarommxcs
coOnroaaTh Ha ypoke
OOIIEPUHSITHIC HOPMBI
MOBE/ICHUSI, TIPaBHIa OOIICHHUS
Jlorapudmuueckas ¢byHKIHS, ee co CTapIIIMK
cBoiicTBa 1 rpaduk. VcronszoBanue rpagukoB (Te1arorn4ecKuMm
Jlorapupmuyeckas dyHKIHit I pelueHus ypaBHEHHiL. _ pabOTHUKAMHU) u
yHKIWS. Jlorapugmudaeckue aBHeHusi. OCHOBHBIE https://resh.edu.ru/ CBCPCTHUKAMH
18 p yp
Jlorapudmmdeckue METO/TBI pereHust norapudMUIEcKuX | https://mathege.ru/ (063"1319”1“1‘4”0’1)’ TIPUHIATIBT
ypaBHEHHS ypABHEHHL, y4eOHOH  JUCLMIUIMHBI — H

camoopranuzauuu. Metoasl u
MpPUEMBI: OOCYXJECHHUE MpPaBHII

oOrieHus co CTapIIUMU
(yuurensimm) "
CBEpPCTHUKAMU(IIKOJIbHUKAMHU ),
MIPUHIIMIIBI yueOHOI
JUCLIUATUTMHBI "
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https://resh.edu.ru/
https://resh.edu.ru/

caMOOpraHm3anunm,

Tpuronomerpuyeckue
BBIP)KEHUS "
ypaBHEHMS

22

Tpuronomerpuyeckas OKPY>KHOCTB,
OTlpeieNieHue TPUTOHOMETPUUYECKUX (PYHKIIHIA
gucinoBoro aprymenta. CHHYC, KOCHHYC,
KOTaHI'€HC YHCJIOBOIO apryMeHTa.

apKKOCUHYC M apKTaHI€HC

TaHT€HC,
Apkcunyc,
YHUCJIOBOI'O apr'yMEHTA.

OcHoBHbIE TPUTOHOMETPUUECKHE
¢bopMyIIbI. [TpeoOpa3oBanue
TPUTOHOMETPUYECKUX BbIpaKEHMI. Pemenue
TPUTOHOMETPUYECKUX YpaBHEHHI.

https://resh.edu.ru/

https://mathege.ru/

MIPUMEHEHNE CPYIIIOBOM
paboThl UiauM paboTHl B Tapax,
KOTOpBIE CIOCOOCTBYIOT
Pa3BUTHUIO HAaBBIKOB
KOMAaHTHOH paboThI u
B3aMMOJICHCTBUIO C APYyTUMHU
00yJarouMMucs.
UCTIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXXHOCTEH  coJepkaHus
yueOHOro  mpeamera Ui
dbopmupoBaHus y
00yyJaronmxcs pOCCHIICKUX
TPaIUIIHOHHBIX JyXOBHO-
HPaBCTBEHHBIX "

COLMOKYJBTYPHBIX LEHHOCTEM.
MeTtonanl u MPUEMBI:
JIEMOHCTpALUSA JETAM IPUMEpPA
OTBETCTBEHHOTO,
IrPakKIAHCKOTO

IMPOABJICHUA YEeJIOBEKOIIO0OUS U

IIOBCACHUA,

qepes
COOTBETCTBYIOIIIHUX

JI0OpPOCEPIEIHOCTH,
moaoop
TEKCTOB JUIS YTCHUS, 3a7a4 JIJIs
penieHus, POOJIEMHBIX

CI/ITyaLII/Iﬁ AJIs O6CY)KI[CHI/I}I B
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https://resh.edu.ru/

KJ1aCce

TlocnenoBarensHOCTH

IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHMs
OCJIE0BAaTEIILHOCTEM. Meton,
MaTeMaTUYECKOM HMHAYKUMHA. MOHOTOHHBIE U
OTpaHUYCHHBIE MOcea0BaTebHOCTH. VcTopust
BO3HHUKHOBEHHS MaTEeMaTHUYSCKOr0 aHaIM3a Kak
aHaM3a OCCKOHEYHO MaJlbIX.

MIPUMEHEHUE Ha ypoke
WHTEPAKTUBHBIX (pOopM paboTHI,
CTHUMYJIUPYIOIINX
M03HABATEIBHYIO
00yJaromuxcs.

MOTHUBALIUIO

HHUIIUUPOBAHUEC W HOAACPIKKA

10 Apudmernyeckas u  reomerpuyeckas | https://resh.edu.ru/ HCCTTOBATEHCKOM
1 Hporpecenn IPOTPECCUH. Bbeckoneuno yOBIBaroIIast
JeATEIIbHOCTH UIKOJIBHUKOB B
reoMeTpuIecKast IPOTPECcCHs. Cymma
OCCKOHEYHO  YOBIBAIOIICH TIeOMETPUYECKON (bopme  BKIOYEHHA B YPOK
nporpeccuu. JIMHEWHBIN ¥ SKCIIOHEHIMAIBHBIIA pasIMHbIX
poct. Yucio e. PopMmysia CI0KHBIX IPOLEHTOB. UCCIICOBATCIbCKUX 3a/TAaHUH 1
Vcnonb3oBaHue Mporpeccuu Ui pelieHust 3ajaq
pEaNbHBIX 3a]a4 MPHUKIAJHOTO XapaKTepa.
HenpepbiBHbIE (QYHKIIMM U UX CBOWCTBA. IIPHBJICICHHC BHHMaHUA
Touku  paspbiBa. ACHMIOTOTHI  rpaduKOB 00yHaIOIMXCs K EHHOCTHOMY
¢ysakuii. CBolicTBa (QYHKIMH HENpepbIBHBIX ACHCKTY M3yHACMBIX HA ypokax
NPEJMETOB, SIBICHHUH, COOBITHIA
Ha OTpe3ke. MeToJl MHTEPBAJIOB JAJIS peIIeHUs
. yepe3: oOpalleHue BHUMAaHUS
HEpPaBEHCTB. [Tpumenenue CBOWCTB HA HPABCTBCHHBIE ACTIEKTHI
HenpepsiBHbie i
pep 20 HENpPEepBIBHBIX (PYHKIMN AJIs pelIeHus 3aau. HAYYHBIX OTKPBITHH, KOTOpHIE
KIUH. . .
bynku n https://resh.edu.ru/ | usy4arorcs B JaHHBI MOMEHT
HpoussonHas cppagd W BTOpad - TPOHSBOMMBIC Ha ypOKe; Ha IPEICTaBUTENICH
2

¢byakuu. OrnpeneneHue, T€OMETPUUYECKUN HU
(hbU3UYECKUN CMBICT MPOU3BOJHON. YpaBHEHHUE
KacaTeJIbHOU K TpaguKy GyHKINU.

[Ipou3BosHbIE 31€MEHTAPHBIX (QYHKIUIL.
IIponsBonHas CYMMBI, IIPOU3BECHNUS,

YUYEHBIX, CBSI3aHHBIX c
M3Yy4aeMbIMHU B JTAHHBIN
MOMEHT TeMamMu. Mertoasl u
MpUEMBI: OpraHu3anus padboTsl
C IOIy4aeMOM Ha  ypOKe
COLIMAIILHO - 3HaYMMOU

20




YaCTHOT'O ¥ KOMITO3UIIMU (PYHKIIUH.

nHpopmanuen,

UHUIIMAPOBAHHE ee
0OCYXJIeHUsI,  BBICKAa3bIBAHUS
00ydJarImuMucs CBOETO

MHEHHUsI, BBIPAaOOTKH CBOETO
OTHOIIICHUSI;

[ToBTOpEHME,
00o01Ienue,
CHCTEeMaTH3aIus
3HAHUH

https://resh.edu.ru/

https://mathege.ru/

IPUMEHEHHE IpyIIOBOH
paboThl miM paboTHl B TMapax,
KOTOpbIE CIOCOOCTBYIOT
Pa3BUTHIO HaBBIKOB
KOMaHTHOH paboThI u
B3aUMOJCUCTBUIO C APYTMMH
00y4JaruuMucs.

noOyxJ1eHue o0y4aromuxcs

coOnroaaTh Ha ypoke
OOIIeTTPUHATHIE HOPMBI
MOBEJICHHSI, TIPAaBUIIa OOIIECHUS
co CTapIIUMU
(memarornuecKuMu
pabOTHUKaMHN) u
CBEPCTHUKAMH

(oOy4arormumucsi), TPUHITUITBI
y4eOHOM  AWCIUIUIMHBI |
caMOOpraHu3ali. MeToabl u
MpUEMBI: OOCYXJCHHUE IPaBUI
oOrieHus co CTapIIUMU

(yuurensimu) "
CBEpPCTHUKAMU(IIKOJIbHUKAMHU),
MIPUHIIMIIBI yueOHOI
JUCLUTUIAHBI u
CaMOOpPraHU3alINH.
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OBLIEE KOJIMYECTBO
YACOB 1o
[NPOTPAMME
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11 KJIIACC

DJIEKTPOHHBIE
Koi- Bunnl NEeITEIbHOCTU
HaumenoBanue pazzgena (mudpoBsIe)
Ne /i BO OCHOBHOE COJIep>KaHue o0ydJaronmxcs c Y4€TOM
(TembI) Kypca o0Opa3oBaTelbHbBIC
JacoB MPOTrpaMMbl BOCITUTAHUS
pecypchl
HCIIOJIb30BaHHUE
BOCITMTATEIbHBIX
BO3MOYKHOCTEN  COJEpIKAHMS
y4eOHOro npeaMera JUTSE
(bopmupoBanus y
- . oOyJaromuxcs POCCUNCKUX
pUMEHEHHME TMPOU3BOJHON K TPAHIHOHHBIX JIyXOBHO-
HCCJICTOBAHUIO byHKIUH Ha HPABCTBEHHBIX i
MOHOTOHHOCTbH u 9KCTPEMYMBI. COIMOKYIBTYPHBIX HeHHOCTeﬁ.
Haxoxnenne HauOOJIBIIETO u MeTtonp! u [IPUEMBIL:
HAaWMEHBIIIETO 3HAYEHUN HENPEPBIBHOU JIEMOHCTpALUA IETAM IpUMEpPa
UccnenoBanue GyHKIMIA (GYHKIINHM Ha OTpE3Ke. OTBETCTBEHHOTO,
1 c MMOMOIIBIO | 22 TpaXJAaHCKOIr'o IIOBEACHUA
o B IIpumenenne IIPOU3BOTHON JUIST https://resh.edu.ru/ MPOSIBIICHUS ‘leJ‘IOBeKOJ'IIO6I/I$II/;
MIPOU3BOTHOM p p p
HAaXOXJEHUs HaWJIy4dlllero pelIeHUsl B 100POCEPIEYHOCTH, qepes
HPUKJIATHBIX 3aj1a4ax, TSt noaoop COOTBETCTBYIOINX
3a7a4 TS perieHus,

OTpeNIeIeHNs] CKOPOCTH M YCKOPEHHS
npoliecca, 3aJaHHOro (GOpMyJION niIH
rpaduxom

MPOOJIEMHBIX CUTYyalluid s
o0CcyX/IeHHS B KJ1acce);

MIPUMEHEHNE Ha ypOKe
MHTEPAKTUBHBIX (hOpM pabOTHI,
CTUMYJIMPYIOIINX

IMO3HAaBAaTCJIbHYIO MOTHBAaIWIO
o0yJaromuxcs.

WHUIIMMPOBAHUE W TIOJIEPKKA

23



HCCIIeI0BAaTEIbCKOM
NCATCIIBHOCTU INIIKOJIBHUKOB B
dbopMe BKIIOYEHHUS B YpPOK
pa3nIu4HbBIX
HCCJIEIOBATEILCKUX 3aJJaHUN U
3amaq

ITepBooOpazHas
MHTETrpal

12

[TepBooOpa3zHasi, OCHOBHOE
CBOICTBO epBOOOPA3HBIX.
[TepBooOpaznbie 3JI€MEHTaPHBIX
¢bynknuii.  IlpaBuna  HaxXoXACHUS
epBOOOPa3HBIX.

WnTerparn. ['eomeTpuueckuii
CMBICT MHTErpana. Brruncnenue
OTpeaeNEHHOTO UHTErpaja 1o

¢dopmyne HeroTona-JleitOHuna.

[Ipumenenne wuHTErpana Ui
HaxOXJEHHA  IUlomafed  IUIOCKUX
buryp u O0O0BEMOB TE€OMETPUUYECKUX
TeJl.

ITpumepsl pelIeHui
QG depeHIaIbHbIX YPaBHEHHUH.
MaremaTtnueckoe MO/JICJINPOBaHHE
peaJbHBIX IPOLIECCOB C IOMOIIBIO

muddepeHIaNbHbIX ypaBHEHUH.

https://resh.edu.ru/

WHUIIMMPOBAHUE U TOJJIEPKKA
HCCJIEIOBATEILCKOM
JIESITEILHOCTH IIIKOJILHUKOB B
dbopMe BKIIOYEHHS B YPOK
pa3nu4HbBIX
HCCIICIOBATEIILCKUX 3aJaHUN U

3ama4
noOyxaeHue  o0y4aromuxcs
coOiroaaTh Ha ypoke
OO0IIeNpUHATHIE HOPMBEI
MOBEJICHHSI, TIPaBMIa OOIICHUS
co CTapIIMMU
(megarornyecKuMu
paboTHUKAMMU) u
CBEpCTHHKAMHU

(oOyyarommucs), MPUHITUIBI
y4eOHOW  JWCHUIUIMHBI |
camoopraHuzanui. MeToabl |
MPUEMBL: O00CYXJICHUE IPaBHI

oO01eHns co CTapIINMH
(yuurensimn) u
CBEPCTHHUKaMH(IIKOJIbHUKAMH ),
TIPUHITUITBI yueOHOU
JUCIUTIAHBI u
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CaMOOpraHmu3alnuu.

BKJIIOUEHUE B YpPOK MPOLEAYD,

. KOTOpbIE IIOMOTAIOT
Ot6op KOpHEH
: MOJIAEPKATh MOTHUBAIIIO
TPUTOHOMETPUUYECKUX YpaBHEHHH C OGYUAMONHXCA K TIONYUCHHEO
MIOMOIIIBIO TPUTOHOMETPHUYECKOU 3HaHHii, HATAKIBAHKIO
OKPY>KHOCTH. Pemenne IIO3UTUBHBIX MEXINYHOCTHBIX
TPUTOHOMETPUUYECKHX HEpPaBEHCTB. OTHOIICHHUN B KJiacce,
I'papux  xoMmo3uuuu (GyHKIMHA. HIOMOTal0T YCTAHOBJICHHIO
['eomeTpryeckue 00pasbl ypaBHEHHU U 100pOKeTATENBHOM
HEPaBEHCTB Ha KOOPJAMHATHOU aTMoc(epsl BO BpeMs ypoKa,
I'papuxcn IIOCKOCTH. IpUMEHEHNE IpyNIoBoi
TPUTOHOMETPUICCKUX T paboThl WM paboOTHI B Tapax,
GbyHKIUI. 14 PUTOHOMETPUHECKHE (QyHKIUH, . KOTOpBIE CIOCOOCTBYIOT
WX CBOHCTBA 1 rPachHKIL. https://resh.edu.ru/
Tpuronomerpuueckue Pa3BUTHIO HaBBIKOB
KOMAaH/THOU aboThI "
HEpaBCHCTBA ['paduueckre METOMBI pEIlEHHUs y P
B3aUMOJICHCTBUIO C JAPYTHMMHU
3aj1ad C rmapaMeTpamu. 00y4aroImuMucs.
Hcnonb3oBanue rpauKoB MHHULIMMPOBAHUE U MOJJCPIKKa
yHKmmit ATt UCCIIEI0BAHUS MCCIIEI0BATENBCKOM
BO3HUKAIOT TpU pEUICHWH 3a7ad U3 dopMe BKIIOUEHHS B  ypOK
Opyrux  y4eOHBIX  TPEAMETOB | Pa3THYHBIX
pCATbHOU KU3HH. HCCIIEOBATENBCKIX 3aMaHUN 1
3amad
24 9 MHTEPAKTUBHBIX (hOpM pabOTHL,
[OKa3aTeIbHbIE ypaBHEHHIA u HEPaBEHCTB. i
https://mathege.ru/ | crumynupyrommx
JorapupmMuuecKue PaBHOCWIIbHBIE CHUCTEMBI M CHUCTEMBI-

ITO3HABATCJIbHYIO MOTHBalWIO
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HEPaBEHCTBA

PaBHOCHIBHEIE
I'paduueckue wmetompl

CJIEJICTBUSL.
HEPABEHCTBA.
pelleHus: ypaBHEHUN 1 HEPaBEHCTB.

oOydJaronuxcs.

noOyxxaeHne  0OydJarouuxcs
co0iroaaTh Ha ypoKe
KommiekcHbie uncna. Anredpandeckas OOMCHpHAATELE TOPMEL
U TPUTOHOMETpHUYECKast (POPMBI 3aIHCH gg PEACHIEL HpaBHHacfprg;;I;
KOMILJICKCHOT'O yucia. (meparorn4ecKuMu
Apudmernueckue oTieparyu c pabOTHUKAMU) u
KOMIUIEKCHBIMU YHCIIaMH. CBCpCTHHKaMHU
KoMIuieKkcHbIe uncia 10 N3006paxeHne KOMIUIEKCHBIX YMCel Ha https://resh.edu.ru/ (O6yan9mHMHC’I)’ TPUHIATIBL
. yueOHOW  JAUCUUIUIMHBI U
KoOpAuHATHOM miockocTu. Dopmyna cavooprammsams, Metoxs! 1
Myaspa. KopuHu n-oii creneHu wus3 HpUEMBI: OGCYKICHHE MPABHIT
KOMIUIGKCHOTO 4ywcia. [IpumeHeHwme OOIIeHNS co cTapumMu
KOMIUICKCHBIX YHCEN JUIS PEIICHUS (yaurensmn) U
(U3HYECKUX B TEOMETPHUSCKUX 33714 CBEPCTHUKAMHU(IIKOJILHUKAMH ),
TIPUHIIUATIBI yaeOHOMU
JUCIUTLTAHBI u
CaMOOpraHU3aINH.
MIPUMCHECHHE Ha ypoKe
HatypanbHple W 1enbie 4YHCIa. WHTEPAKTUBHBIX (HOpM pabOTHI,
[IpumeHeHne TPU3HAKOB JEITUMOCTH CTUMYJIMPYIOIINX
HENBIX YHCEeI, HauOONBIIUH OOIMi NO3HABATCIBHYIO MOTHUBALHIO
Harypaneusle u uensie 10 nenutens  (manmee — HOJ) wu oOyuarommxcs.

qucia

HauMeHbIIIee olIIee KpaTHoe (nanee —
HOK), OCTaTKOB o MOJTYJIIO,
anroputma EBKiuma miisi  pemieHus
3aJ1a4 B LEIBIX YHCIaX.

https://resh.edu.ru/

IIPUMEHEHUE TPYIIIOBOM
paboThl Wi paboThl B mapax,
KOTOpBbIE CIOCOOCTBYIOT
Pa3BUTHIO HaBBIKOB
KOMAaHIHOH paboThl u

B3aUMOJCUCTBUIO C JPYTMMHU
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00yJaronuMucs.

OCHOBHBIE  METOJbl  PELICHHS BKJIOYEHHE B YPOK MPOLEAYD,
MOKA3aTeNbHBIX U JIOTAPUPMUYICCKUX KOTOpBIE OMOTaIOT
HEPaBEHCTB. MOJIePKaTh MOTHBALUIO
oOyyaromuxcsi K TMOJyYEHHUIO
OCHOBHBIE  METOJbl  PEIICHUS 3HAHUA, HATAKHBAHMIO
CHCTEMBI HppannoHAJIbHBIX HEPABCHCTB. MO3UTHUBHBIX MEXKINYHOCTHBIX
OTHOIIEHUH B KJ1acce
palroOHaIbHBIX ’
) OCHOBHBIE  METOJbl  PEIICHUS https://resh.edu.ru/ | TOMoraoT YCTAHOBJIEHHIO
HpPALMOHATIbHBIX i o
ppan 12 CUCTEM u COBOKYITHOCTEH 0GPOIKENATEIBHOIM
TOKa3aTCILHBIX 1 paLMOHAIIbHBIX, MppalMOHATBHBIX, | hitps://mathege.ru/ | atmocdepsl BO BpeMst ypoka;
norapuMUYECKHX [IOKA3aTeNbHBIX U JIOrapu(pMUUYECKUX N
. . . pUMEHEHNE TPYIIOBOI
YpaBHECHUU ypaBHeHui. [IpuMeHeHue ypaBHEHUH,
paboThl WM paboOTHI B Tapax,
CUCTEM U HEPABEHCTB K PEIICHUIO KOTOpBIE CI0COGCTBYIOT
MaTreMaTUYecKuX 3aJad W 3a1ad U3 Pa3BUTHIO HABEIKOB
Pa3IMYHBIX obnacre HayKn 158 KOMElHI[HOI‘/’I pa60TbI u
peabHOM  KW3HMU,  HMHTEPIpETaIus B3aUMOJICHICTBUIO C JAPYTHMH
MOJIyYEHHBIX PE3YJIbTATOB. 00yJaronuMucs.
WHULUUPOBAHUE U TOJACPHKKA
MCCIIEI0BATEIIbCKOM
VYpaBHEHUs, HEpaBeHCTBA U
JESATEIbHOCTH UIKOJIBHUKOB B
a4 ¢ HAPAMEThA 16 CHUCTEMBI c napameTpamH. (bopye e o
JIa4¥ C Iapam MU ) M€ BKJIIOYCHHUS B K
paMetp I'paduueckue MeTomsl peurenns 3agau | Nttps://resh.edu.ru/ P e
pa3IUYHBIX
C TTapaMeTpamH. .
HCCTIE0OBATENbCKUX 3aaHUuN 1
3a7a4
MoOyXJIeHue  O0ydJaroImxcs
IToBTOpEHME, 6Y>KII yHaiol
cO0JII01aTh Ha OKe
00001eHue, 16 https://mathege.ru/ P
. OOIIeTIPUHSATHIC HOPMBI
CHCTEMAaTH3alliA SHAaHHU HOBECHNS, TIPABUIIA OOIICHUS
co CTapIIUMHU
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(MeaarornyecKuMu
paboTHHUKAaMN) u
CBEPCTHUKAMHU
(oOyyarommucs ), MPUHITATIBI
y4eOHOH  MUCHHUIUIUHBI U
caMoopranusanuu. MeTtonabl U
IPUEMBL: OOCYXKICHUE TPaBIII
oO01meHus co CTapIIUMHU

(yuurensimn) u
CBEPCTHHUKAaMM(LIKOJIbHUKAMH ),
HPUHIUIIBI y4eOHOM
JVCIIATUTHHBI u
CaMOOpraHU3aI1H.

OBILEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Hadana mareMatudeckoro ananmsa.l0 kmace : yue0. st o0meodpa3oBaT. opranuzanuii : 6a30BbeIi U yray0i. ypoBHHU / [
C.M.Huxonbckuit, M.K.ITotanos, H.H. pemeraukos u ap.].-5-¢ uza.-M.:IIpocsemenue, 2018.
Anrebpa u Havyajla MaTeMaTHIeCcKoro ananusa. 11 kmacc : yue6. ais o6meoOpa3oBaT. opraHu3anuii : 6a30BbIN U yriIyOr. ypoBHH / [

C.M.Huxonbckuit, M.K.Ilotanos, H.H. pemernukoB u ap.].-5-¢ uza.-M.:IIpocsemenue, 2018.
METOJINYECKHNE MATEPHAJIBI JIJIS1 YUUTEJIA

Anrebpa 1 Havaja MareMaTudeckoro aHanmsa. Junakrudaeckue marepuaisl. 10 kimacce : yue0. mocodue i 001meo0pa3oBar. OpraHu3aIiii:
6a3oBbiit 1 yrayou. yposau / M.K.IToranos, A.B IlleBkun.- 10-e u3a.-M.: [IpocBerenue, 2018.

AnreOpa 1 Hauaa MaTeMaTHYECKOro aHanu3a. Jluaakruueckue MaTepuaisl. 11 kiace : yue6. mocodue st 001eo0pa3oBar. OpraHu3aIHii:
0a3oBbIit 1 yriuyon. ypoau / M.K.IToranos, A.B IlleBkuH.- 10-¢ u3a.-M.: [Ipoceemienue, 2018.

Anrebpa u Hayasla MaTeMaTuueckoro ananuza. Kuura ais yaurens. 10 kiace : yue6. mocoOue jyist o0rieo0Opa3oBart. opraHu3aiuii: 6a3oBblil 1
yriny6n. yposau / M.K.ITotanos, A.B lllekun.- 10-e u3n.-M.: IIpocBerenue, 2018.

Anrebpa u Hauana MmareMaTHueckoro aHanuza. Kuura ans yaurens. 11 kiacce : yue6. nocoOue Juist o01ieoopa3zoBar. opraHu3anuii: 6a3oBblil u

yry6a. yposau / M.K.IToranos, A.B llleBkun.- 10-¢ uza.-M.: TIpocserienue, 2018.

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://resh.edu.ru/

https://mathege.r
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