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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma ydeOHOro Kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHAIN3a»
6azoBoro ypoBHs s oOydarommuxcs 10 —11 kimaccoB paspaboraHa Ha ocHOBe DenepanbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEe/IbHOIO CTaHAapTa CpeaHero oOIero oOpa3oBaHUsA, C yIETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMH, MPEABSBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, U
TPaAMIIUA POCCUHCKOro o0Opa3oBaHMs. Peanu3anus MporpaMMbl 00CCIICUHMBACT OBJIACHUE
KIIFOYCBBIMU KOMIICTCHUUAMHU, COCTABJIAIOIIMMH OCHOBY I CaMOPAa3BUTHA W HCEIIPEPBIBHOTO
00pa3oBaHusl, IEJOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BHTHUS
JUYIHOCTH 00YJaFOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MareMaTH4eCKOrO aHAIW3a» SIBISIETCS OJHHUM U3 Haubosee
3HaYMMbIX B TPOrpaMMe CTapllei HIKOJbI, MOCKOJBKY, C OJHOH CTOPOHBI, OH OOecredynBaeT
WHCTPYMEHTAIBHYIO 0a3y Ul N3y4eHHsI BCEX €CTeCTBEHHO-HAYYHBIX KYpPCOB, a C IPYTOil CTOPOHHI,
(dbopMHpyeT JOrMYeckoe W aOCTPaKTHOE MBIIUICHHE YYallMXCsl Ha YpOBHE, HEOOXOIUMOM IS
OCBOCHHS KypCOB MH()OpPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMKax TaHHOTO
Kypca ydalMecs OBJIaJ€BalOT YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM Hayku, KOTopas
dhopmynupyeT CBOU JOCTHKEHHS B MaTEMaTH4YECKOU (hopme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYeCKOro aHaliu3a 3aKja/JbIBae€T OCHOBY IS YCIEHIHOIO
OBJIa/IEHUS 3aKOHAMH (PU3UKU, XUMHUHU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TEHJIEHIIMH Y5KOHOMUKH U
00IIeCTBEHHOM KHU3HH, TO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJI30BaTh UX B IIOBCEAHEBHOM KU3HU. B TOXKe BpeMs OBIlajeHue
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMU MaT€MaTHYECKUMH KOHCTPYKIMSIMH DPa3BUBAET yMEHUE
HaXO0/IUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH UICTUHHOCTh YTBEPKIECHUS, HCIOIB30BaTh 0000IIeHNE
U KOHKpETH3allMio, a0CTparupoBaHUE W aHAJIOTHUIO, (OPMHUPYET KpeaTMBHOE M KPUTHUYECKOE
MbIlIUIeHHE. B Xone m3ydeHus anreOpbl M Hayal MaTeMaTHYeCKOro aHajlu3a B CTapIlel IIKoJie
ydaluecs MoIy4aroT HOBBIM ONBIT PEMICHUs MTPUKIIAIHBIX 337a4, CAMOCTOATEIBHOIO MTOCTPOEHUS
MaTeMaTUYeCKUX MOJEIEH peajbHbIX CUTyallUd W WHTEPHPETAlMH II0JIYyYEHHBIX pELICHUH,
3HAKOMSATCA C IPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEMN B IPUPOJIE, HAYKE U B UICKYCCTBE, C
BBIJJAIOLIUMHUCA MATEMATUYECKUMU OTKPBITUAMU U UX aBTOPAMH.

Kypc obnanaer 3Ha4MTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIN peaan3yercs: Kak
yepe3 yueOHbI MaTepual, cnocoOCTBYIOUNI (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crenuguky y4eOHOW NeATebHOCTH, TPeOyIomeld camMOCTOSATEIbHOCTH, aKKypaTHOCTH,
MIPOJOIDKUTEIHHON KOHIICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYCHHBIH pe3yibTar.



B ocnoBe MCETOJHUKHU 06y‘IeHI/I$I anre6pe W HaydajlaM MaTeMaTH4YCCKOI'0 aHaJiu3a JICKHT
I[CHTCJ'IBHOCTHHﬁ IMPUHIUIT 06y‘leHI/IH.

CrpykTypa Kypca «AnreOpa ¥ Hadana MaTeMAaTUYECKOI'O aHAJIM3a» BKIIIOYAET CIEIYIOLIHe
COZIepKATEIbHO-METOJUUECKUEe JHHUU: «Yucna W BeMUCIHEHHs», «DyHKIMH H rpadukmy,
«YpaBHEHMS U HEpABEHCTBay, «Hauana maTemaTnueckoro ananusa», «MHoKecTBa 1 Jorukay». Bee
OCHOBHBIE COZIEPKATEIbHO-METOAMYECKNE JTMHUM U3yYatOTCsl HAa IPOTSKEHUU JIBYX JIET 00ydeHus
B CTapUICH IKOJIE, ECTECTBEHHO JOIOIHSIA IPYT APYTa U IIOCTEIEHHO HACHIIAACh HOBBIMU TEMAMHU
U paznenamMu. JlaHHbIi Kypc SBISIETCS MHTETPAaTUBHBIM, TIOCKOJIbKY O0BEIUHSIET B ce0e coiepikaHue
HECKOJIbKUX MAaTeMaTHYeCKUX TUCLHMIUIMH: aireOpa, TPUrOHOMETPHs, MaTeMaTUUYECKUN aHaIu3,
Teopusi MHOXKECTB M Jp. Ilo mMepe TOro kak ydaiigecs OBIJIAQAEBAIOT BcE Oojiee MIMPOKUM
MaTeMaTHYECKUM allapaToM, y HUX [10CIIe0BaTeIbHO (POPMUPYETCS U COBEPIIEHCTBYETCSI yMEHHUE
CTPOUTbh MAaTEMAaTUUYECKYIO MOJEIb PEAJIbHON CUTYyallUU, IPUMEHATh 3HaHUs, IIOJy4EHHbIE B Kypce
«Anrebpa M Hayajga MaTeMaTUYeCKOro  aHajiu3a», s  pelIeHUus  CaMOCTOSTEIbHO
cOpMyIUpPOBaHHOW MaTeMaTHYECKOW 3ajadyd, a 3aTeM HMHTEPIPETUPOBATh MOIYYECHHBIN
pe3yJibTar.

ConeprkarenbHO-MeToIuYecKast TMHUS «Yuclia 1 BBIYUCIICHH» 3aBepIiacT (opMUpPOBaHUE
HaBBIKOB MCIOJIb30BaHUS JEHCTBUTEIBHBIX YMCEN, KOTOpOEe OBLJI0O HA4YaTO B OCHOBHOM mikoise. B
CTapuieil ImKkoje ocoboe BHHMaHHUE YAenseTcs (OPMHUPOBAHUIO TMPOYHBIX BBIYHCIUTEIBHBIX
HAaBBIKOB, BKITFOUYAIOIINX B CEOS MCTIOIB30BAHUE PA3IMYHBIX JOPM 3aIMHUCH JICHCTBUTEIILHOTO YHCIIA,
YMEHHE PAllMOHAIBHO BBIMONHATH JCHCTBUS C HUMHU, JIeNaTh MPHUKUAKY, OLICHUBATh PE3yJbTarT.
OOyuvaromuecss TOMY4YalOT HABBIKH TPHOIMKEHHBIX BBIYUCIICHUH, BBITIOJHEHUS JEHCTBUH C
YUCJIaMH, 3allMCaHHBIMM B CTaHAAPTHOH (opMe, HMCIOIb30BAHMS MaTeMaTHYECKHUX KOHCTAHT,
OIICHUBAHUSI YMCIIOBBIX BBIPAKEHUM.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATU3YeTCs] Ha MPOTSKEHUM BCEro OOy4deHHs B
CTaplied IIKojie, MOCKOJIbKY B KaKJIOM paszfelie MNporpaMMbl IPEAYyCMOTPEHO pelIeHHe
COOTBETCTBYIOLIMX 3a7a4y. O0ydaronyecs OBJIAJAEBAIOT PA3TUYHBIMU METOJAMU PELICHHUs IEIbIX,
palOHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX, JJOTAPUPMUUECKUX M TPUTOHOMETPUUECKUX
YPaBHEHUI, HEPABEHCTB M UX cUCTeM. [lonmydeHHbIE yMEHMSI UCIOIB3YIOTCS MPH UCCIIEJOBAHUU
(GYHKIUI C MOMOIIBI0 MPOU3BOJHOM, PEIIEHUH MPUKIAAHBIX 3a/7ad M 3a/7ad Ha HaXO0XKJEeHUE
HauOONBIIMX ¥ HAMMEHBIINX 3HaueHUM ¢yHKuuu. JlaHHas copeprkaTesibHasi JMHUS BKJIIOYAET B
ce0s Takke (popMHUpOBaHUE YMEHUN BBIIOJIHATH PACUETHI IO opMyiaM, IpeoOpa3oBaHus LENbIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKKE BBIPAKEHUH,
COJEpKALIMX CTENEeHW U Jorapupmsl. brarogaps H3ydeHUIo anredpanyeckoro Marepuana
MIPOUCXOJUT AajibHEelIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS Y4YaIlIuXcs,
GbopMHUpPYIOTCS HABBIKM JEIYKTUBHBIX pPAcCyKJIE€HUH, pabOThl € CHUMBOJBHBIMH (popmamu,
NPEJCTAaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE PABEHCTB M HEpaBeHCTB. AunreOpa
npeniaraeT 3Q(eKTUBHbIE HHCTPYMEHTHI Ui PELICHHUS MPaKTUYECKUX U €CTECTBEHHO-HAyYHBIX
3a]1a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonu4eckass TUHUS «DyHKIMKM U TpadUKW» TECHO TeperuieTaeTcs ¢
JIPYTHMH JIMHUSMHU Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 33JIa€T MOCIIE0BATEILHOCTD H3yUCHHS
MaTtepuana. M3yueHue CTENeHHOH, MOoKa3aTelbHOUW, JTorapuMUUeCKOd U TPUTOHOMETPUUYECKUX
GyHKIUH, UX CBOMCTB M TpadUKOB, MCIOJb30BaHUWE (DYHKIUN U pelieHHs 3ajad U3 JAPYrux
y4eOHBIX MPEAMETOB U PEaTbHOMN )KH3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKHM aHAJIH30M, TaK U C
peleHreM ypaBHEHUH W HepaBeHCTB. [Ipu 2ToM OoJbIlioe BHUMaHHE yaenseTcs: (opMUpOBaHUIO
YMEHHUSI BBIpaXaTh (OPMYJIaMU 3aBUCHMOCTH MEXAY Pa3IMYHBIMH BEIUYHMHAMH, HMCCIEOBATH
MOJTyYeHHbIC QYHKIINHU, CTPOUTH UX TpaduKku. Marepuan 3Toi coJepKaTeIbHOM JIMHUY HAIeJICH Ha
pa3sBUTHC yMeHI/II>’I U HAaBBIKOB, MO3BOJIAIOIINX BbIPAXKATH 3dBUCUMOCTH MCKAY BCIWYUMHAMH B
paznmuuHOil (popme: aHAMUTUUYECKOW, rpaduyueckord W ciaoBecHOM. Ero m3yueHue crocoOCTByeT
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Pa3BUTUIO AJITOPUTMUYECKOTO MBIIIJICHHS, CIOCOOHOCTH K OOOOIIEHUI0 M KOHKpPETU3allWH,
HUCIIOJIb30BAHUIO AaHAJIOTUIA.

CopepxarenpHas nuHus «Haudana mareMaTHyeckoro aHaiu3a» IO3BOJSIET CYIIECTBEHHO
pacIIUpUTh KPYT KaK MAaTeMaTHYCCKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYIHBIX 00yJaromuMcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh HUCCJEIOBaTh U CTPOUTH rpaduku (pyHKUIUN, ONpPEnensiT ux
HauOOJbIINEe M HAUMEHBIINE 3HAUCHUS, BBIYMCIATH TUIOMATH QUTYp M OOBEMBI TEJ, HAXOIUTh
CKOpPOCTH M YyCKOpeHHus TpoueccoB. JlaHHas coaepxkarelnbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTEMaTHYECKUX MOJIeJICH pealbHbIX CUTyallud, HaXOXICHUS
HAWIYYILEro pelIeHHUs B MPUKIAJAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHMYECKHX, 3aJaydax.
3HaKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHali3a CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO,
(bopManbHO-IOTMYECKOr0 U KPEaTHBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTeMaTHKHM B HayKe, TEXHHKE M HUCKyccTBe. OOydarommecss y3HAIOT O
BBIIAIOIIIMXCS Pe3yNbTaTax, MOJYYCHHBIX B XO/I€ Pa3BUTHUS MaTEMaTHKU KaK HAyKH, U UX aBTOpax.

CO,I[Gp)KaTeJ'IBHO'MCTOI[I/ILICCKaSI IuHuS «MHOXECTBa U JIOTHKa» B OCHOBHOM IIOCBALIICHA
OJICMCHTaM TCOpPUH MHOKCCTB. TeOpeTI/IKO-MHO)KeCTBeHHI)IG MMpEACTaBJICHUSA IMPOHU3BIBAOT BCCh
KypcC IIKOJIbHOM MaTeMaTUKU U npeaiiararoT HauboJiee YHHBCpcaHLHLIﬁ SA3BIK, 06’Le,Z[I/IH$IIOH_II/II71 BCC
pas3aciibl MAaTECMAaTUKU U ec HpI/IJIO)KeHI/II\/JI, OHHU CBA3BIBAIOT PA3HbIC MATCMATUYCCKUC NTUCIUIIJIMHBI B
CAMHOC IICJIOC. HOBTOMy BA)KHO JaTb BO3MOXHOCTb HIKOJIBHUKY IIOHHMATb TCEOPCTHKO-
MHOKCCTBEHHBIN SI3BIK COBpeMeHHOﬁ MAaTE€MaTUuK MU HCIIOJIB30BATh €TI0 IJId BBIPAKCHHA CBOUX
MBICJICH.

B kypce «Anrebpa u Hayajga MaTeMaTHYECKOI'O aHAIW3a» MPHUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUSA, KOTOpPbIe NPU3BaHbI CHOPMHUPOBATH HABBIKM IOCTPOEHUS
MoOJIeJIell peallbHbIX CUTYyallil, NCCIEOBaHUs 3TUX MOJIEJEe ¢ MOMOIIBI0 anmnapara anreOpsl U
MaTEMaTHYECKOI 0 aHAIN3a U UHTEPIPETALIMH TIOJTYYEHHBIX PE3YyIbTaTOB. Takue 3a1aHus BIJIETEHbI
B KaXXJIbI U3 pa3AesoB IpOrpaMMbl, TOCKOJIbBKY BECh MaTepHall Kypca IIUPOKO MCIIONb3YeTCs IS
pelIeHns NpUKIaaHbIX 3a1a4. [Ipy pemennn peabHbIX IPAaKTUYECKUX 3aa4d y4alluecs: pa3BUBAIOT
HaOII0AATENbHOCTh, YMEHHME HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, MCIONb30BATh
aHaJIOTHI0, 00001aTh M KOHKPETU3HPOBATh MPOoOIeMy. JlesaTebHOCTh 0 (POPMHUPOBAHUIO HABBIKOB
pellieHns MPUKIAAHBIX 3a7ad OpraHu3yeTcsl B Mpollecce U3YyYeHHUs] BCEX TeM Kypca «Anrebpa u
Hayajla MaTEMAaTUYECKOT0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM mnaHe Ha M3ydeHHE Kypca aareOpbl M Hayal MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM
ypoBHE O0TBOAUTCS 3 yaca B Henento B 10 kitacce u 3 yaca B Henento B 11 kimacce, Bcero 3a /iBa roja
oOyuenus — 204 Jaca.

COAEPXAHUE YYEBHOI'O KYPCA

10 KJJACC

Yuciia 1 BLIYUCICHUSA

Pammonaneubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC IPOOU, MPOICHTHI, OCCKOHEYHBIC
nepuogudeckue  Apodbu.  Apudmernyeckue  omepanud € pPAlMOHATBHBIMU  YHCIaMH,



npeoOpa3oBaHusl YMCIOBBIX BbIpakeHUH. [IprMeHeHue npoOell M TPOLEHTOB JUIS PpEIICHUS
IIPUKJIAIHBIX 3a7]a4 U3 Pa3IMYHbIX OTpacCJIel 3HAHUHN U pealbHOM JKU3HH.

JlelicTBuTenbHble uucia. PanuoHanbHble W HMppaLMOHAibHBIE 4Hcaa. Apudmernueckue
olepanuu C JAEeHCTBUTENbHBIMU uuciaamMu. [IpuOnnxEHHbIE BBIUMCICHUS, NIPaBUJIa OKPYIJIEHHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ uenbiM mnokaszareneM. CraHpapTHas (GopMa 3anucH AEHCTBUTEIBHOIO YHUCIIA.
Hcnonp3oBanne NoaxoAsmIei popMbl 3aITUCH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS TIPAKTUIECKUX

3a1a4 U NpeACTaBJICHUA JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOU cTerneHu. JIeHCTBUS ¢ apru(METHIECCKUMH KOPHSIMU
HaTypaJIbHOM CTETIEHHU.

CuHyC, KOCHHYC U TAaHI€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa.

YpaBHeHHsI U HEPABEHCTBA
ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. MeTo HHTEPBAJIOB.
Pemenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETPUYECKUX YPABHEHU.

IIpuMeHeHrE ypaBHEHMI U HEPABEHCTB K PEILICHMI0 MATEMATUYECKUX 3aJay U 3a7ad u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

DyHKIUHN U TPaQUKH
Oynk1us, cnocoOsl 3aganus Gyakuuu. I'paduk Gpynkuun. Bzaumuo oOpatHblie GyHKINH.

OO6nacte ompeneneHuss 1 MHOXecTBO 3HaueHMH ¢yHkuuu. Hymu gynkuuu. ITpomexytku
3HAKOIMOCTOAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

Crenennast (pyHKIMS ¢ HaTypaJbHBIM M IIEJBIM TMOKa3aTeraem. EE cBoiictBa M rpaduk.
CgoiicTBa 1 rpaduK KOpHsI N-0il CTETICHHU.



Tpuronomerpuyeckass OKpPY)KHOCTb, ONpEIECICHUE TPUTOHOMETpUYECKUX  (PyHKUUH
YHICIIOBOTO apryMeHTa.

Hauyana MmaTeMaTH4eCKOI0 aHAJIU3a

HOCHGHOB&TCJ’IBHOCTI/I, CII0COOBI 3alaHusA HOCHGHOB&TCHBHOCTeﬁ. MOoOHOTOHHBIE
IIOCICI0BATCIBHOCTH.

Apudmernueckass W reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETPHUYECKON MpPOrpeccu.

@dopmysa CIOXKHBIX IMPOLEHTOB. Mcmnonb3oBaHue mporpeccuu JUisi peLIeHHs] pealbHbIX 3ajad
IPUKIIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA
MHokecTBO, omepanud Haja MHOxecTBamu. Jluarpammel Ditnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapara /Jig OMHCAaHUsl peajbHbIX IMPOILECCOB U SIBJICHUM, TPHU

pelIeHnN 3a1a4 U3 IpYruX y4eOHbIX [IPEIMETOB.

OnpeneneHHe, T€OpEMa, CICACTBUEC, 10KA3aTCIILCTBO.

11 KJIACC
Yuciia ¥ BbIYMCIECHHSA
Hatypanbable u nensie uncina. [Ipu3Haky 1eIMMOCTH LIETIBIX YACEN.
CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHH.
Jlorapudm uncna. JlecaTuuHbIe U HATypaJIbHBIE JIOTapU(PMBI.
YpaBHeHUsI M HEpaBEHCTBA
[TpeoOpa3zoBanue BbIpaKeHHM, colepKalliX Jorapudmel.
[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHH C PAL[MIOHAIBHBIM IIOKA3aTEIEM.
[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.
[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.



CucreMbl JIMHEHHBIX ypaBHEHHU. PellleHWe NpUKIaAHBIX 3aad C MOMOIIbIO CUCTEMBbI
JIMHEMHBIX YpaBHCHUH.

Cucrembl 1 COBOKYITHOCTH pallOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB.

[IpuMeHeHnEe ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHUX 3a1ad U
3a]1a4u U3 pPa3IMYHBIX 00JacTel HAYKU U PeabHOM JKU3HU.

DOyHKUUH U rpadpuKu

Oynkuus.  Ilepuognueckue  pyHkuuu. IIpomexyTkn  MOHOTOHHOCTH — (DYHKIIHH.
MaxkcumymMbl ¥ MUHHUMYMBbl (QyHKUMU. Hambonbiiee u HauMeHblee 3HaueHHEe (YHKIMHA Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOICTBA U Ipa(UKH.

[Toka3zarenbHas u orapudpmuyeckas GyHKIHUU, X CBONCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUHM U TMHCWHBIX CUCTEM.

Hcnonb3zoBanue rpadukoB (GYHKUMUA JUIsi UCCIEAOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BOSHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a
HenpepsiBable pyHKIMu. MeTon HHTEpBAIOB /1JIs1 pELICHHS] HEPABEHCTB.
[TpousBoaHas ¢pyHkiuu. ['eomeTpruueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMyIbl HAXO0XKJEHUS MPOU3BOJHON CYMMBI,
MIPOM3BE/ICHUS U YaCTHOTO (PYHKIINH.

[TpyMmeHeHre NPOU3BOAHOM K UCCIEOBAaHHUIO (DYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHUsl GYHKIIUU Ha OTpE3Ke.

[lpumeHeHre TPOM3BOAHOW Ul HAXOXKACHHS HAWITYYIIero PEIICHHs B IPUKIIATHBIX
3aj1a4ax, JUIs OTpeIeIeHIsI CKOPOCTH poliecca, 3aJaHHOTro GopMyIIoi Wi rpaguKoM.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMerpuueckuidi U (pu3MYecKwii cMbICI. BprumcieHue WHTErpana o
dbopmyne Hetorona—JleiiOHuIa

INIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHOro mpeamera «MaTemaTHka» AOKHO oOecreynBaTh JOCTHIXKEHHE Ha
YpOBHE CpemHero oomero o0pa3oBaHUS CIEAYIOIMIMX JUYHOCTHBIX, METampeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI



JINYHOCTHBIE pe3yJbTaThl OCBOEGHUS IIpOrpamMMbl ydeOHOro mpeamera «MaTemaTuka»
XapaKTEPUBYIOTCA:

I'paxgaHCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO ~ TPAKIAHCKON MMO3ULMU  O0yYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHICKOro OOIIecTBa, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIECHUH, MPOLEAYp Tpa)kIaHCKOro oOIecTBa
(BBIOOpHBI, OINpOCHI U Tp.), YMEHHEM B3aUMOACHCTBOBAThH C COLMAIBHBIMU HHCTUTYTaAMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCOUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUIMCKON TPAKIaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCUICKOW MAaTEeMaTUKH, LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHCKUX
MAaTEMaTUKOB U POCCHUIMCKOM MAaTEMaTUYECKOM IIKOJIbI, K MCHOJb30BAHUIO 3THX JIOCTHKCHUHN B
JpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITMTAHMSI:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH POCCHIMCKOrO Hapoja, CcHOpMUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHMUSA, STHUYCCKOI'0 IMOBCACHUSA, CBA3AHHOI'O0 C MPAKTUYCCKUM HNPUMCHCHHEM
JOCTUKEHUN HayKu M JIEATENbHOCTHIO Y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOSHUE
YCTOMYHUBOTO OYAYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOLIEHUEM K MUDPY, BKIIFOYAs 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3aj/lay, PEIICHUH, PaCCYKIEHUW; BOCIPUUMYHBOCTHIO K MATEMAaTHYECKHUM AacleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

Du3nYecKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEPECAX 37J0POBOTO
u Oe3omacHoro oOpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3JI0POBBIO (340pOBOE
NUTaHue, cOaJlaHCUPOBAHHBIN PEXUM 3aHATUI U OT/AbIXA, PeryisipHas (u3nueckas aKTUBHOCTB);
(U3NYECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUAX COPTUBHO-03/I0POBUTEIBHOM JESITEIBHOCTHIO.

TpynoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPYdy, OCO3HAHUEM IIEHHOCTH TPYAOTIOOMS; MHTEPECOM K pPa3lIudHBIM
chepam mpodecCHOHATHHON NIeATETHHOCTH, CBS3aHHBIM C MAaTEMaTUKON U €€ MPUIOKCHHSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIA BHIOOP Oymymier mpodeccuu u peaan30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC [IJIaHBl; TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHUIO H
camM000pa30BaHUIO HA MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHHUE:




c(OPMUPOBAHHOCTBHIO SKOJIOTMYECKON KYJIbTYPhl, MOHUMAHHEM BIMSHHUS COLIMAIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM U COLMAIbHOM Cpeibl, OCO3HAHHEM
rI100aTFHOTO XapaKTepa YKOJIOTUYECKUX MTPOOIIeM; OpHECHTAIIMEH Ha MPUMEHEHNE MATEMATHUECKUX
3HAHUU JUI pElIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH cpeibl, MIIaHUPOBAHUS MTOCTYIKOB U OLIEHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJISI OKPYKAIOIIEH CpeJibl.

HGHHOCTI/I Hay4YHOI'O ITIO3HAHMA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKU M OOILIECTBEHHOW NMPAKTUKH, TOHUMAHUEM MaTEMaTHUYECKOW HayKu Kak c]epsl
YEJIOBEUECKOU JeATEIbHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTU JUIsl PA3BUTHUSL LIMBUIM3AINY;
OBJIaJICHHEM SI3bIKOM MAaT€MaTUKU U MaTeMaTH4eCKOU KyJIbTYpOH KaK CpEJCTBOM IO3HAHUS MHUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U UCCIIEA0BATENIbCKYIO JeATEIbHOCTh UHIMBUIYAIBHO U
B IpyTIIe.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHble Pe3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO npeamera «MaTemaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMETbHBIMU OCUCMEUSIMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUIMU, — YHUBEPCATbHbIMU — Pe2yIsIMUSHbIMU
oelcmeusmil.

1) Yuusepcanvuvie nosnasamenvuwle oeticmsus, obecneuusarom Gopmuposarue 6A306bIx
KOCHUMUBHBIX NPOYECCO8 00y4aowuxcs (0ceoeHue memooos NOZHAHUSL OKPYICAIOUe20 MUupd;

npuMeHeHue 102U4eCcKUX, UCCIe008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

baszoBrle Jjornueckue AelCTBUS:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMAaTUYECKUX OOBEKTOB, MOHSATH,
OTHOLICHUH MEeXAy NOHATUAMH; (OPMYIMPOBATH ONpEAENICHHUs TMOHSATHH; YCTaHABIMBATh
CYLIECTBEHHBIN MPHU3HAK KJIacCU(UKALIMK, OCHOBaHUS JUIsl 0000IEHUsT U CpaBHEHMsI, KpUTEPUU
[IPOBOJAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIHpPOBaTh U  TNpeoOpa3oBbIBATH  CYKJIEHUS: YTBEPAUTENIbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U MPOTUBOpEUHs B (akTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKAEHUSX; IpelylaraTb KPUTEpUH MJIS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

JeNaTh BBIBOJABI C KCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHHUM, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTHh CAMOCTOSTEIBHO JI0OKA3aTeIbCTBA MATEMaTHUYECKUX YTBEPXKICHHM (MpsMbIE U OT
IIPOTUBHOI0), BBICTPAWBaTh apPryMEHTAlMI0, MPUBOJUTh TPUMEPHl U  KOHTPIPHUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE CYKJCHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBAaTh HECKOJBKO BapHaHTOB pELICHMUS,
BbIOMpPATh HanboJee MOIXOASIIHNHI ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

bazoBrIe nccaenoBaTeaIbCKUE ACHCTBUS:

UCTOJb30BAaTh BOMPOCHI KAaK HMCCIEJOBATENIbCKUNA HHCTPYMEHT IIO3HAHUS;, (OPMYIHUPOBATH
BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUHE, NpoOIEMy, YyCTaHABIMBaTh MCKOMOE M JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;



HpOBOI[I/ITB CaAMOCTOATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMeHT, HUccijacaoBaHUC TI0 YCTaHOBJIeHI/IIO
0COOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SIBJICHHUS, TIPOIECCa, BBISIBIICHUIO 3aBUCUMOCTEH MEKTY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO  (hOpMYJIHpOBaTH OOOOIIECHHS W BBIBOJBI [0 pe3yJIbTaTaM IPOBEAEHHOIO
HAOJIOICHUsI, UCCIICIOBAHUS, OI[CHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BHTHE TPOIECCA, a TAKXKE BBIABUTATH MPEINOJOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSX.

PaGora ¢ nadopmanuen:

BBISIBJIATh I€DUIMTHI HHPOPMALIMHU, JAaHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOIIPOC U JIJIs PELLICHHS
3ajauu;

BbIOMpPATh MH(OPMAIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATH HHOOPMAIMIO PA3IMIHBIX BUJOB U ()OPM IIPEICTABICHIS,

CTPYKTYpUpPOBaTh HMH(OPMAIUIO, MPEACTaBIATh €€ B PazIuyHbIX (opMax, HUIFOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvrvie KOMMyHUKaGmMugHbwle Oelicmeuss, 00ecneuusaiom CoopmMuposanHocmoy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOuienue:

BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHSIMHU H LIETSIMU OOIICHHUS,
SICHO, TOUHO, 'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTb
MOSICHEHHUSI 110 X0y PeIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYY€HHBIH pe3yNnbTaT;
B X071 00CYX/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOJIEMBI, perraeMoit
3a/lauM, BHICKA3bIBaTh WJICH, HAIICJICHHbIE HA MOMCK PEIICHHUS; COMOCTABISTh CBOU CYKIEHUS C
CY)KACHUAMU APYTrUuX YUYAaCTHHUKOB Jualiora, O6Hapy}KI/IBaTB pasiniue n CXOACTBO HOSHHHﬁ; B
KOPPEKTHOI opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
MMpEACTaBIATH pe3yiabTaTbl  PCHICHUS 3aJa4du, OKCIICPUMCEHTA, HUCCIICAOBAaHNs, IMPOCKTA,
CaMOCTOSITENTLHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C YUETOM 3a7a4 MPE3eHTAlUU U 0COOEHHOCTEN
ayTUTOPHH.

COTpyIHUYECTBO:

MMOHUMATh U KUCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW ¥ HHIMBUyaTbHOW pabOThI MPU PELICHUH
yueOHBIX 3aj7a4; MPUHUMATh II€7hb COBMECTHOH JeATeIbHOCTH, IUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOI paboThl, paclpeaensTh BUAbI paboT, JOroBapUBaThCs, OOCYXKIaTh MpoOIEecC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTIOCH;

Y4acTBOBATh B IPYMIOBHIX (hopmax paboTsl (00CykaeHHs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBI
Y UHBIC); BBITIONHSATH CBOIO YacTh PabOTHl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMHU
KOMaHJIbI; OIICHMBaTh Ka4eCTBO CBOEro BKJaJa B OOMMH TPOAYKT 1O KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuensie oeiicmeus, obecneuugaiom QopmMuposanue CmvlCl08bIX
VCMAHOBOK U HCUZHEHHBIX HABbIKOG TUUHOCTU.

CamMoopragu3sals:
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COCTaBJIATh IIJIAH, AJNTOPUTM pELIEHHs 3aJadyM, BBIOMpATh CIOCOO pELICHHS C Y4ETOM
HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb M KOPPEKTUPOBATh
BapHUaHThI PEUICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpPOJIb:

BJAJIeTh HABbIKAMU I103HABATEIbHOW pe(IeKCHH KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUH U
MBICIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISL
Ipolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCKOn 3ajauu;

npeABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3BHUKHYTD IIPU PCHICHUHA 3a/la4i, BHOCUTb KOPPCKTHBLI
B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX, HANJEHHBIX OLIMOOK, BBISBIECHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHME pe3yJbTaTa LEIU U YCIOBHUAM, OOBACHATh HMPUUYMHBI JOCTHKEHUS WIIH
HE/IOCTHKEHHS Pe3yJbTaTOB AESTEILHOCTH, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY NPpUOOpeTEHHOMY
OIIBITY.

NPEJAMETHBIE PE3YJIbTATbBI
OcBoeHne y4eOHOTO Kypca «Aurebpa W Hadajga MaTEMaTHYECKOTO aHalM3a» Ha YPOBHE
cpeaHero o0uiero oOpa3oBaHMsl JIOJDKHO OOECIEeYnBaTh JOCTUKEHHUE CIEAYIOLIUX MPEAMETHBIX

O6paBOBaTCJ'II>HbIX PC3yJIbTATOB:

10 KJIACC

Yucjaa 1 BLIYMCJIEHUSA

OmnepupoBaTh MOHATHSAMM: PALMOHATIBHOE U JIEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JecsiTUuHas ApoOb, TPOLEHTHI.

BremomaATE apI/I(l)MCTI/I‘-ICCKI/Ie ornepanru ¢ pailiOHaJIbHBIMU U }leﬁCTBI/ITGHBHBIMI/I qucJiaMu.

BbimonHATe npUONMKEHHBIE BBIYMCIEHUS, MCIONB3Ysl TMpaBWiIa OKPYIJICHMs, JenaThb
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCIICHUH.

OnepupoBaTh NOHATHUSMHU: CTENEHb C LENBIM IOKa3aTejaeM; CTaHAapTHas (opma 3amucu
JNEHCTBUTENBHOTO YHCa, KOPEHb HATYpallbHOM CTENEHH; MCIIONIb30BaTh MOAXOASIIYI0 (opMy

3aMUCH JeHUCTBUTEIbHBIX YUCENT IS peHICHUS NPAKTUYCCKUX 3a1a4 U NPCACTABJICHU TaHHbIX.

OnepupoBaTh NOHATHAMH: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOIO YIJIA; UCIOJb30BATh
3aMMch MPOU3BOJIBHOTO yIila uepe3 00paTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh MOHATHSMH: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO; LEJ0OE, PAlMOHAIBHOE,
HppALMOHATILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHUE;
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BommonuaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHUYECKMX  BBIP@KEHUH W pemiarth
TPUTOHOMETPUYECKHE YPaBHEHUS.

BrmonsasTh Hp606p330BaHI/IH OCJIbIX, pallMOHAJIBHBIX W HPPALMOHAIBbHBIX BBIpa)KeHI/Iﬁ n
peuiaTb OCHOBHBIC TUIILI LECJIbIX, PALIMOHAJIBHBIX U HPPAIUOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHsITh ypaBHEHHS UM HEPABEHCTBA JJIS PELICHUS MAaTEMaTHYECKHX 3ajad U 3a1ad u3
pa3nuyHbIX 001acTe HAYKU U peasIbHOM KHU3HHU.

MO,I[GJ'II/IpOBaTB PCaIbHBIC CUTYalll Ha A3bIKC anre6pbl, COCTAaBJIATH BBIPAXKCHUA, YPAaBHCHUA,

HEpPaBEHCTBA 110 YCJOBHIO 3aJa4M, KCCIICNOBaTh I[OCTPOCHHBIC MOJEIU C HCIIOJIB30BAaHUEM
ammapara anreopsbl.

DOyHKINH U TPaPUKH

OnepupoBarh MOHATHAME: (QYHKIHS, CIOCOOBI 3a1aHus (QYHKIIUH, 00JIACTh ONPEICICHHS U
MHO’KECTBO 3HaUeHUN QYHKIUU, rpa@uK (GyHKIMH, B3AUMHO OOpaTHbIE (PYHKIIUH.

OHepI/IpOBaTB MOHSATUSAMM: YETHOCTh U HEUETHOCTD q)YHKHI/II/I, HYyJIIn q)YHKHI/II/I, IIPOMEIKYTKHU
3HaAKOIIOCTOAHCTBA.

Wcnonb3oBatek rpaduku GyHKUNN U1 pellIeHUs] ypaBHEHUI.

Crpouth W yuTaTh rpaduKU JTMHEHHON (YHKLIMHU, KBaJAPaTUYHOM (YHKLMHU, CTEHEHHOM
(GYHKIMH C LEIbIM TTOKa3aTeNIeM.

Ucnonw3zoBark rpaduku (QyHKIUN I MCCIEAOBAHHUS TMPOIECCOB U 3aBUCHUMOCTEH MpHU

peleHny 3a1ad U3 APYyruxX y4dyeOHBbIX NPEAMETOB M peabHOM KU3HHU; BBIpakaThb (OpMYyJIaMu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Hauyana MmaTeMaTH4eCKOr0o aHAJIU3a

OHepI/IpOBaTB IIOHATUAMU. TTIOCICAOBATCIBHOCTD, apI/I(bMeTI/I‘-IeCKaH H TCOMETpUUCCKAA
HPOTPECCHH.

OnepupoBarh MOHATUSIMH: OECKOHEUHO YOBIBAIOIAs T€OMETPUYECKas MPOTPECCHs, CymMma
0eCKOHEYHO yOBIBAIOIIEH reOMETPHUUECKOM MPOrPECCHH.

3al[aBaTL MMOCJICAOBATCIIBHOCTHU pa3JIMYHbIMU CII0CO0aMH.

Hcnonb30BaTh CBOKWCTBA MOCIIEN0BATEILHOCTEN U MPOTPECCHI /IJIS pEIlIEHNUs pealIbHBIX 3aa4
MPUKIIAJHOTO XapaKTepa.
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MHuo:xecTBa U JJOTHKA
OHepI/IpOBaTL IIOHATHUAMU: MHOXKECTBO, onepaupm Haad MHOXCCTBAMMU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJsl ONMKUCAHUS PEAIbHBIX MPOIIECCOB U
SBJICHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX PEIMETOB.

OHepI/IpOBaTB IOHATHUAMU: OIIPEACTICHUE, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

11 KJIACC

Yuciaa 1 BBIYUCJIEHUSA

OHepI/IpOBaTI) MOHATHUAMU: HATYPAJIBbHOC, LICJIOC YN CIIO0, UCITI0Jb30BATh MPU3HAKH ACIMMOCTU
LCJIbIX YHCCII, PA3JIOKCHHC YK CJId Ha ITPOCTLIC MHOXXHUTCIIN JIs1 PCIICHWA 3a/1a4.

OHepI/IpOBaTL MOHATHUCM: CTCIICHDb C pallMOHAJIbHBIM ITOKA3aTCJICM.

OHepI/IpOBaTB TTOHATHUAMU: J'IOl"apI/I(i)M qucia, JeCATUYHBIC U HATYPAJIbHBIC J'IOFapI/I(i)MBI.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU ISl TPpeoOpa30BaHMsl BhIPaKEHUIN; ONIEpPUPOBATH OHSITUIMU:
[I0Ka3aTEeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI I0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BeinonHATe mpeoOpa3oBaHUs BBIPAKEHUN, COJEpXKAIIMX JIOTapU(pMBbl; ONEpUPOBATH
MOHATUSIMH:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxoauth peuicHu-d HpOCTCfIIJ.IHX TPUTOHOMCTPUUCCKHUX HCPABCHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUH M €€ pEIIeHUE; HCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUH ISl PEIICHU TPAKTUYECKUX 3a/1a4.

Haxomuth pemenus npocTeimmx CUCTEM M COBOKYINHOCTEM palMOHAIbHBIX YPaBHEHHU U
HEPABECHCTB.

MOI[CJ'H/IpOBaTB PCATBHBIC CUTYAllUN Ha SA3BIKE anre6p51, COCTAaBJIATH BBIPAXKCHUA, YPABHCHUS,

HCpPAaBCHCTBA U CHUCTCMbI 110 YCJIOBHUIO 3aJadud, HCCICAOBATH TIMMOCTPOCHHBLIC MOJACIN C
WCTIOJIH30BAaHUEM allapaTa ajareOphl.
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DOYyHKUMH U TPaPUKU

OnepupoBarh MNOHATUAMHU: TepUOaUYEcKast  (DYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
(GYHKIUH, TOUKH JKCTpeMyMma (QYHKIMH, HauOoJblllee M HaWMEHblIee 3HAYCHHUS (PYHKIMU Ha
MIPOMEXKYTKE; UCIIOJIB30BATh UX IS KCCIIe0BaHUs (DYHKITUH, 3a1aHHOHN rpaduKoMm.

OnepupoBatb IIOHATUSAMU: rpaduku [I0Ka3aTEeJIbHOM, JorapupMHUECKON Hu
TPUTOHOMETPUYECKUX (PYHKUMH; M300pakaTh UX HAa KOOPIMHATHOM IUIOCKOCTH M UCIOJIb30BaTh

JUISl PELIEHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIUHATHON TUIOCKOCTH Ipa)MKH JIMHEHHBIX YPABHEHUH U UCTIONH30BATh
UX JUISl PELICHUs] CUCTEMBI JIMHEWHBIX YPABHEHU.

Hcnonb3oBath rpaduku GyHKIUN 1715 KCCTIEI0BAaHUS MPOIIECCOB U 3aBUCUMOCTEN U3 APYTUX
y4eOHBIX TUCUUIUIHH.

Hauana MmaTeMaTH4eCKOI0 aHAJIU3a

OmnepupoBaTh MOHATUAMU: HENpPepbIBHAs (PYHKLUS; IPOU3BOIHAS (YHKLUHU; UCIOIb30BATh
reoMeTpUYECKU U GU3NYECKUIN CMBICI TPOU3BOIHOM JIUIsl pelIeHUs 3a/1a4.

HaxomuTh npou3BOAHBIE 3JEMEHTAPHBIX (QYHKIMM, BBIYMCIATH IPOU3BOAHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (DYHKIIHIA.

Hcnonw3oBaTh IMPOU3BOAHYIO AJII UCCIICAOBAHU A (I)YHKI_II/II/I Ha MOHOTOHHOCTbB U OKCTPEMYMBI,
MPUMCHATH PE3YJIbTAThI UCCIICAOBAHNS K ITIOCTPOCHUTIO Fpa(l)I/IKOB.

Hcnonw3oBaTh IMPOU3BOAHYIO UL HAXOXKIACHUA HAWITYUHICTO pCHICHUS B ITPUKJIAAHBIX, B TOM
YHUCJIC COIUAJIbHO-OKOHOMUWYCCKUX, 3a/avdax.

OnepupoBaTh MOHATUSMHU: TMEPBOOOpa3Has M MHTErpaj; MOHMMATh T'€OMETPUYECKUU U
¢bu3nyeckuii CMbICI HHTErpaa.

HaxomuTh mepBoOOpa3Hble 3JIEMEHTAPHBIX (DYHKIIHIA, BBIUUCIATH WHTETpAT 1o (opMmylie
Herorona—JleiOuuua.

Pemiate MPpUKJIAAHBIC 3ala4d, B TOM YHUCIIC COUHUAJIbHO-3KOHOMUYCCKOTO H (I)I/I3I/I"IGCK01"O
XapaxkTepa, CpeACTBAMH MaTEMATUICCKOTI'O aHalIn3a
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHMe pa3/ielioB U TEM MTPOTPaMMBbI KonmgectBo yacoB
/I Bcero  KontponbHbIe
paboThI
1 Jloruka u MHOXKECTBA. 7 -
2 JleMicTBUTEIbHBIC YKCIIa 13 1
3 CrenenHast GyHKIUSA 19 1
4 DopMyIbl TPUTOHOMETPHH 27 2
5 Tpuronomerpuyeckue ypaBHEHHS 20 2
6 IToBTOpEeHME, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUIA 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC
Ne HanmenoBanme pa3aenoB v TeM MPOrpaMMBbl KonugectBo gacos
n/m Bcero KontponbHbie
paboThsI
1 Crenenb ¢ panrioHaJdbHBIM TOKa3aTeneM. [lokasarenbHas Gynkuus. [Tokasarenpapie 12 1
ypaBHCHHS U HEPABCHCTBA
2 Jlorapudpmuueckas ¢pynkuus. JlorapudpmMudeckre ypaBHEHUsI U HEPAaBEHCTBA 12 1
3 TpuroHomerpuueckue QyHKIUH U UX TpapuKku. TpUroHoMeTpuyeckne HepaBeHcTBa 9 1
4 TIpowmsBoaHas. [IpuMeHeHnE TPON3BOTHOI 24 1
5 HHrterpain u ero mpuMeHEHHsI 9 1
6  Cucremsl ypaBHEeHHI 12 1
7 HatypanbHble u 1ienbie uncna 6
8  TloBropenue, 0000IIEHHE, CHCTEMATH3AIINS 3HAHU 18 2
J06aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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NH®POPMAILIMOHHO - METOANYECKOE OBECIIEYEHHUE
[Ipenmonaraercd HCIOJIB30BAHUE CIEAYIOIIMX ITPOrPAMMHO-IIEArOTMYECKUX CPEICTB,

peann3yeMbIX € MTOMOIIbIO KOMITBIOTEPA:

I[J'IH obOecrieyeHus IIOJOTBOPHOIO yqe6H0ro mponecca npeanojgaracrcsa MCIIOJIb30BaHUC

nH(OPMAILIUY U MATEPUAIIOB CIICIYIOIINX HHTEPHET-PECYPCOB:

>

>

VVVVVVVVYVY YV VYVYYVY

MunuctepctBo oOpasoBanus u Hayku JIHP: http://mondnr.ru/

CDez[epaJILHoe TOCyJdapCTBEHHOC YUpCKACHHUC «I Ocy,Z[apCTBeHHHﬁ HAy4YHO-
WCCIIEIOBATEILCKUI MHCTUTYT WH(GOPMALMOHHBIX TEXHOJIOTHH M TEIEKOMMYHHKAIHI:
http://www. informika.ru/

Tectuposanue on-line: 5-11 knaccer: http://www.kokch.kts.ru/cdo/

[TyreBoauTens «B Mupe HayKu» IS IMIKOJILHUKOB: http://www.uic.ssu. samara.ru/~nauka/
Merasunukionenuss Kupwina u Medomus: http://mega.km.ru/ Caiit sHUImMKIONEMNA:
http://www.eneyclopedia.ru/

DNeKTpOHHBIE 00pa3oBaTEeIIbHBIE pecypchl K ydeOHWKaM B EauHONH KOJIEKIWHU
www.school-collection.edu.ru

http ://www.openclass.ru/node/226794

http://forum.schoolpress.ru/article/44

http://1314.ru/

http://www.informika.ru/projects/infotecli/school-collection/

http://www.ug.ru/article/64

http://staviro.ru

http://www.youtube.com/watch?v=L.L SKZJA8q2E &feature=related
http://www.youtube.com/watch?v=Cn24EHY kFPc&feature=related

http://staviro.ru/
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