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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY O00pa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaJIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTaplleil MIKOJIbl, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecle4ynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpAaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIOBECHOCTH.
B paMkax naHHOro Kypca ydaiuecs OBJIaZIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (hOpMyJIHPYET CBOU AOCTHKEHHsI B MaTeMaTHUeCKOi (opme.

Kypc anreOpbl 1 Havanm MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY ISl YCIICITHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XWMHUH, OWOJIOTHH, TIOHNMAHUS OCHOBHBIX TEHICHIHNA
SKOHOMHUKHU M OOLIECTBEHHON >KU3HHU, MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBHIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIaJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKLIHUSMHU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEpIKICHUS,
UCIMOJIb30BaTh 00OOIIEHNE M KOHKPETH3aluio, aOCTparupoBaHUE M aHAJIOTUI0, (OpPMHPYET
KpPEaTUBHOE U KPUTHUYECKOE MbIIUICHHE. B Xone n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaM3a B CTapIIei IIKOJIE YYalluecs MOJYYaroT HOBBIH OMBIT PEHICHUS MPHUKIATHBIX 33jad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHMX MOJEJeH pealbHbIX CHTyalluid u
UHTEpHpeTallid TOJYYEHHBIX pELICHUH, 3HAKOMATCS C NpUMEpaMH  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEH B MNpPUPOJe, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMHCS MaTeMaTHYECKUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc obnamaer 3HAUYMTENFHBIM BOCHHTATEIBHBIM MMOTCHIIMAIIOM, KOTOPBIA pean3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOIU (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak M 4Yepe3 cHenuduky YydyeOHOW JesATeNbHOCTH, TpeOyroled CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIBHOW KOHIEHTPAlud BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHUsI.

CrtpykTrypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIEIyIOIINe
CoJIepKaTeIbHO-METOJUYeCKre JHHUN: «Yucrma W BeUUCIHEHUs», «DyHKIUM W TpapuKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTn4yeckoro aHaiauszay, «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTelbHO-METOMYECKHUE JIMHUM U3Y4aroTCsl Ha MPOTSDKEHUH JBYX JIeT
o0y4eHHsI B cTaplieid IIKOJe, eCTECTBEHHO JOMOJHSSI IPYT Apyra M IOCTENEHHO HACHIMAsCh
HOBBIMH TeMaMH | pa3aenamu. JIaHHBIH Kypc SBISIETCS WHTETPATHBHBIM, MOCKOJIBKY
oObenuHseT B ce0e coiepKaHue HECKOJIbKMX MaTeMaTH4YeCKUX JUCLUILIMH: anredpa,
TPUTOHOMETpPHUS, MAaTEMaTHUECKUI aHaIN3, TeOpHs MHOXKeCTB U Ap. [To Mepe Toro kak ydaruecs
OBIIQ/ICBAlOT BCE OoJiee MIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHX I[OCIeI0BATEIbHO



dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOM
CUTyalluu, NMPUMEHITh 3HAHUs, MOJYYeHHBIE B Kypce «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENbHO Cc(HOpMYIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIITAT.

CognepxxarenpHO-MeTOIMYECKass  JUHUSA — «Yucna W BBIYMCIIEHUS» — 3aBEpILIAeT
(dbopMUpOBaHNE HABBIKOB HCIOJIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMHUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIIUX B ce0s MCIONB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JEMCTBUTEIIPHOIO YHWCJIA, YMEHHE pPALMOHAIIBHO BBINOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUAKY, OICHUBATh pe3ynabTar. OOydaromuecs MOJIy4aloT HaBBIKH —HPUOTIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIAPTHOH Qopme,
UCIIO0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUMN.

Jluaus «YpaBHEHUST M HEPABEHCTBA» pEaM3yeTcs Ha MPOTSHKEHUU BCEro OOy4YeHHs B
CcTapuied WIKOJE, NOCKOJbKY B KaXJIOM pasleiie MpOrpaMMbl MNPEAYyCMOTPEHO pPEUIEHUE
COOTBETCTBYIOIIUX 3aaa4d. OOyJaromuecs: OBJIaeBaIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IEITBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTaPU(PMUUECKUX U TPUTOHOMETPUUYECKIX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe YMEHUS UCIIONb3YIOTCA MIPU MCCIIEJOBAaHUU
(GYHKIMA C TTOMOIIBIO MTPOU3BOJHOM, PEIICHUH TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAaXO0XJICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHU QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacuéTel Mo (GopmynaM, HpeodpazoBaHUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHMM, a Takke
BBIPQXCHHM, COJCp)KAIMX CTENEHU W JorapudMmbl. braromaps M3ydeHHI0 alreOpandecKkoro
MaTepuaa MPOUCXOIUT JATbHEHIIIee Pa3BUTHE ATOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
yuanmxcs, (GOPMUPYIOTCS HABBIKM JCIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMU
dbopMamu, peaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-MeToan4YecKass TUHUS «DyHKIMU U TpaduKM» TECHO MEperuieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 331aé€T IOCIEJ0BaTENIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, Jiorapudmuveckol u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMN 175
pelieHuss 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M pEalbHON KM3HH TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pelleHHeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Gombinoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (OpMyJaMu 3aBUCHUMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYeHHbIE (YHKIHUH, CTPOUTh HX TpaduKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJIAIOIIMX  BBIp@KaTh 3aBHCHUMOCTH MEXAYy BeJIMYMHAMH B pa3inuyHOi  dopme:
aQHAJTMTUYECKON, Trpaduyeckoii U clIOBeCHOHW. Ero wu3ydeHme CcrmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O W  KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK M TIPUKIAIHBIX 33/1a4, JOCTYITHBIX 00y4JalomuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXXHOCTh MCCIEAOBATh U CTPOUTH rpaduku HYHKIIHH, OTPEesaTh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHs IpoieccoB. JlaHHasi cojep:KaTellbHas JMHUS OTKPBHIBAET HOBbBIE
BO3MOXHOCTH ITOCTPOCHUSI MATEMaTUYECKUX MOJIENIEN peabHbIX CUTyallui, HaXOXICHUS



HAWIy4lllero pelleHus] B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-I)KOHOMHMUYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-JIOTNYECKOT0 M KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKE M HUcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIIMXCS Pe3ysbTaTaX, IMOJYYEHHbIX B XOJ€E Pa3BUTHUA MAaTEMaTHKM KaK HayKd, U HX
aBTOpax.

CopnepxaTenpHO-MeToAnYecKast TUHUS «MHOXeCTBa U JIOTHKa» B OCHOBHOM TOCBSIIICHA
3JIEMEHTaM TEOPHHM MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE ITPECTABICHHSI IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKM U IpelaraloT Haubosiee YHUBEPCAIbHBIM A3BIK, 00bEIUHIIOIINI
BCE pa3/ieibl MaTeMaTUKH M €€ MPHIOXKEHHWH, OHHM CBS3bIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCLHUIUIMHBL B eauHoe 1ienoe. I1o3ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY TOHUMATH
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTeMAaTUKU M HCIHOJIb30BAaTh €ro JJis
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOr0 aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealibHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIENIEeN C IOMOIIbIO anmnapaTa aiareopsl U
MaTeMaTHYECKOr0 aHaJIW3a W HMHTEPIPETAlUU IOJIYYEHHBIX pe3yJabTaToB. Takue 3aJaHus
BIUIETEHBl B KaXABIH M3 Pa3leNoB HPOTPaMMBI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCTIONB3YETCS ISl PeLIeHHs PUKIaTHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAaKTHYeCKUX 33134
yyalidecss — pa3BUBAalOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATh IMpOoOIIEMY.
JlesarenbHOCTh TIO ()OPMHUPOBAHUIO HABHIKOB DEHICHUS TNPHUKIATHBIX 337ad OpraHu3yeTcs B
nporiecce U3y4eHus BCeX TeM Kypca «Anredpa u Hauaia MaTeMaTHYECKOTO aHAITU3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHE Ha M3ydeHue Kypca anredpsl M Hayall MaTeMaTHYeCKOro aHajiu3a Ha 6a30BOM
ypOBHE OoTBOJIUTCA 2 Yaca B Hemento B 10 kmacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbBIE U JIECSTUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu.  Apudmernueckue omepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M HPOLEHTOB MJsl pPEHICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIbHOU KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalyoOHaNbHble uyucia. Apudmernueckue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOamkEéHHble BBIYMCICHUS, IPAaBUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazateneMm. CranmaptHas Gopma 3amMCH ACHCTBUTENFHOTO YHCIA.
Hcnonb3oBanue mnoaxoismedl QGopMbl 3amMcu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAKTUYECKUX 3a7a49 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxzaecTBa U TOXKIAECTBEHHbIE Pe0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIBL.

VYpaBHEeHHE, KOpEeHb YypaBHEeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. Meton
WHTEPBAJOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemenne nppalnoHaJIbHBIX YPaBHEHUI U HEPABEHCTB.

PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHMX 3aJad M 3aJ1ad W3
pa3InYHBIX 00JIacTe HAyKH U peabHON KU3HH.

DOyHKIUH U rpaduKu

@yHK1M, criocoOs! 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CaoiicTBa U rpaduK KOpHs N-0OM CTEHEHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PYHKIMN
YHCJIOBOI'O apryMEHTA.

Havana mareMaTH4ecKoro aHajamusa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCHi.
dopMyna CIOXKHBIX IPOLEHTOB. Vcrnosp30BaHME MPOrpeccuu JUisl PEIICHMs PEabHBIX 3a1ad
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O almapara Jjsl ONMCAHMs peajbHbIX IMPOLIECCOB M SBIEHUH, IpU
pELICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCICHHSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTuuHble U HaTypaJlbHbIE JOrapHUPMBbI.

YpaBHeHusI U HEPaBEeHCTBA

[IpeoOpa3oBanue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DOyHKIUH U rpauKu

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOHCTBA U Ipa(UKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4uecKoro aHajaim3a

HenpepsiBable pyHKIIMU. MeTon MHTEPBAIOB /1J1sl pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBosiHbIE Ar1eMEHTApHBIX (QyHKIMA. DOpPMYyNbI HaXOXKAEHUS MPOU3BOAHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpyMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3Ha4eHus: (YHKIIUU Ha OTPE3Ke.

[IpuMeHeHrEe NPOU3BOMHOM I HAXOXKACHWS HAWIYUIIEr0 PEUICHWs B IPHUKIAIHBIX
3ajavax, ISl Olpe/ieJIeHHs] CKOPOCTH MpoLecca, 3aJaHHOr0 GOpMYJIoN WM TpapUKOM.

[TepBoobOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudeckuili M (Qu3MuecKuil cMbicia. Brluncienue HMHTErpaga 1o
dopmyne Herotona—IJlelioauna.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHoro mpeamera «MaTemaTukay JOJDKHO 00eCredMBaTh JOCTHIKEHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNAbTaThl OCBOEHUS Iporpammbl ydeOHoro mpeamera «MareMaTHKa
XapaKTePU3YIOTCS:

['paxkiaHckoe BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TarproTnveckoe BOCIIUTAaHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUUCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM
POCCHUHCKMX MaTeMaTUKOB M POCCUKMCKONW MaTeMaTHYEeCKOW IIKOJIbI, K HCHOJIB30BAHUIO ITHX
JOCTIDKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXxOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIDKEHUH HAyKH M JESTEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTU4YeCcKoe BOCIIUTAHUE:

ACTETHMYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHWH, pPacCyXICHUH; BOCIPHUMYHBOCTBIO K
MaTeMaTHYECKUM aclieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

dusnueckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
3I0pOBOTO M 0€30mMacHOro oOpa3a >KU3HH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 370POBBIO
(3mopoBoe mHTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITUH M OTIBIXA, PEryisipHas (usmueckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JeSITebHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOWS; WHTEPECOM K Pa3IHYHBIM
cdepam mpohecCHOHATBHON J1eATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
’KM3HCHHBIC TUTAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMYy OOpa3oBaHUIO W
caMo00pa30BaHUIO Ha TPOTSHKEHWH BCEH JKW3HW; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOI HalpaBJICHHOCTH.

DKOJIOrHYecKoe BOCIUTAHHUE:

C(OPMHUPOBAHHOCTHIO DIKOJIOTHYECKOW KYJIbTYPHI, MOHWMAHHEM BIHMSHHUS COIHAIBHO-
HYKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME TPUPOJHON W COIMAIBHON Cpelbl, OCO3HAHWEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTHYeCKUX 3HAHWUU Ui pelIeHMs 3a/1ad B 00JIACTH OKpY’Karolled cpe/bl, IUIAHUPOBAHUS
MIOCTYITKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPY>KAIOIIEH CPEIBI.



[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MAaTeMaTHYECKON HAayKu Kak chepbl
YeJIOBEYECKON NESTEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH M MaTeMaTU4eCKOl KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYID H HCCIEAOBATEIBCKYIO JIEATEIBHOCTh
WHIWBUIYAILHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATDI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTo npeamera «MaremaTrukay
XapakTEpU3yIOTCS  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  VHUBEPCATbHLIMU  Pe2YAAMUBHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UYEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBISATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(UKAIMKU, OCHOBAHUS sl 00001eHU S
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIISATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSX; IPEIIaratb KPUTEPHH JJIS BISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CHocoO pemieHHuss y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus, BEIOUpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUNE, MPodIeMy, yCTaHaBIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE IIO0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBIICHUSMH, TIPOIICCCAMHU;

® CcaMOCTOATENbHO (opMynupoBaTh O0OOIMIEHHS U  BBIBOABI IO  pe3yjbTaTam
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® MPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATD MPEATIOTOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.



Pa6ota ¢ nuadopmanmeii:

BBISBIIATH Ae(PUIUTHI MH(DOPMAIIUH, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmupoeanHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO01enue:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMHU
OOLIEHMs; SCHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIUCBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 X0y peLIeHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIH PE3yJIbTaT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELICHUs;
COIIOCTABIIATh CBOM CYXKJIECHHS C CYXKICHHSAMH JPYIMX YYaCTHHUKOB JHAJIOra,
0OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme GpOopMyInpoBaTh
pa3HOIJIACHs, CBOU BO3PAKEHNUS,

IIPEACTABIIAITh PE3YJIbTAThl PEIICHUs 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHHUsI, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (pOopMaT BBICTYIUIEHUS C Y4YETOM 3ajiay Mpe3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
Npyd pemIeHWH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JEATENHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOW pabOThl, pacHpeAensTb BHIbI padoT,
JIOTOBAapMUBAaThCs, OOCYXKJaTh IpOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W WHBIE); BBHIMOJHATH CBOIO YacTh pabOTHl W KOOPAWHUPOBATH CBOU
JIEMCTBUS C IPYTUMH WICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pezynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTABIIAThH IJIaH, aJTOPUTM pELICHHs 3aJaud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTpOIIB:

BIIAJICTh HABBIKAMHM TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCOOaMH
CaMONPOBEPKH, CAMOKOHTPOJI Mpolecca M Pe3ysibTara PElIeHUs MaTeMaTHyecKOou
3a/1a4u;



® [peABUAETh TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, AAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTIDKEHUSI WIIM HEIOCTMIKECHHUS PE3yIbTaTOB JIEATENbHOCTH, HAXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
INPEJIMETHBIE PE3YJIBTATDI

OcBoenune yuebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIM3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO 00ECIeUnBaTh AOCTHKEHHE CIETYIONINX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucia ¥ BLIYMCICHHUA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE U JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs M
NeCATUYHASL APOOB, MPOLICHTEHI.

BeinonuATe  apudmerndyeckue ONepalud ¢ PaUOHAIBHBIMU M JI€MCTBUTEIILHBIMU
YHCIIaMHU.

BoinonHaTe npuOAMKEHHBIE BBIYMCICHUS, HCIOJb3Ysl IMpaBuUia OKpPYIJIEHUS, JejaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIIOJIb30BaTh MOAXOIAILYI0 (OopMy
3anMucy JEHCTBUTENBHBIX YUCEN JUISl PELICHUs] IPAKTUYECKUX 3a/1a4 U [IPE/ICTaBICHUSI JaHHBIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JI0€, PALlMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX M HPPALUOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpyuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELICHHMS MaTeMaTUYEeCKUX 3a/1ad U 3a1ad u3
pa3INYHbIX 00JIacTe HAyKH U peabHON KU3HH.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIKe aureOpbl, COCTaBJIATh BBbIPAXKEHMUS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OnepupoBaTb MOHATUAMU: (YHKIUS, CIIOCOOBI 3a1aHUs (PYHKIIUH, 001aCTh ONpeaeIeHus
¥ MHOYKECTBO 3Hau€HUN QPyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QyHKINH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHU, HyIH (QyHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA Ui pELIeHns] ypaBHEHUH.

Crtpouth W yMTaTh rpaduku JUHEHHON (QYHKIMH, KBaJAPAaTUUYHOM (QYHKIMH, CTEIEHHON
(GYHKIIMH C LETbIM TTOKa3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MpHu
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBIX MPEIMETOB M peabHOW JKM3HM; BhIpaXaTh (opMyiIaMu
3aBHCHUMOCTH MEKy BETUUMHAMHU.



Havaja MmaTeMaTH4eCKOro aHaJIHM3a

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T'€OMETpPHUYECKast
IIPOTPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBIBaIOIIasi FeOMETpUYECKasi IPOrpeccusi, cymma
0ecKOHEeUHO yObIBaOIIEH F€OMETPUYECKOI IPOrpeCcCHH.

3aaBaTh OCIEA0BATENbHOCTH PA3JIMYHBIMU CIIOCOOAMH.

Hcrnonb30BaTh CBOMCTBA IOCIIENI0BATEIBHOCTEN U NMPOTPECCUM Ul PELICHUS PEABHBIX
3aJa4 MPUKJIAJHOTO XapaKTepa.

MHosxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€paIlMH HaJl MHOXKECTBaMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTb NOHATHSAMM: HATypaJlbHOE, LEJIO€ YHUCIO; MCIONb30BaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHHUE YUCIIa HA IIPOCThIE MHOXKHUTEINN JJIs PELIEHUS 3a1ady.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [T0KA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKcIa, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHs] M HEPABEHCTBA

[IpumeHnsaTh cBOMCTBa CTemeHUM s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHM: IIOKA3aTelIbHOE YPAaBHEHUWE W HEPABEHCTBO;, pEIIaTh OCHOBHBIC  THIIBI
II0OKa3aTEJIbHBIX YPABHEHHUI U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHM, COAEpXKALIUX JOrapu(Mmbl; ONEPUPOBATH
HOHATUSAMM: JIOrapu(MUUYECKOe YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUIN U HEPaBEHCTB.

Haxoauts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUIS PEILICHUS MPAKTUYECKUX 3aa4.

Haxoauts penieHus NpocTeMmmnX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHblE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4H, UCCIEA0BATH ITOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUSAMH: MepUoOANYEcKas (GYHKLIHSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HaueHus (YHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS MCCe0BaHus (YHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapudmuueckoil u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKH JUHEHHBIX YpaBHEHHH H
WCITOJIB30BAaTh UX JUUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUH.

Hcnonb3oBate Tpapuku (QyHKUIUN A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH M3
JPYTUX y4eOHbIX AUCHUILIUH.

Hauyana matemMaTHuecKoro aHajamsa



OnepupoBaTb  MOHATUSMHU:  HENpepbIBHAS  (QYHKIMSA;  NPOM3BOAHAsA  (YHKIUU;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICT MPOU3BOIHOM [T pelIeHHs 3a/1au.

HaxomuTe mpou3BOJHBIC 3JIEMEHTAPHBIX (YHKIMH, BBIUUCISATH MPOU3BOIHBIC CYMMBI,

MIPOU3BEICHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTh MPOU3BOJHYIO ISl HUCCieqoBaHUs (GYHKIMM HAa MOHOTOHHOCTH U

OKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIICIOBAHMS K TIOCTPOSHUIO TpaKOB.

Hcrnonb3oBaTh NPOM3BOAHYIO JIsi HAXOXKACHUS HAWJIYUILIErO PEIICHUs B MPHUKIAIHBIX, B

TOM YHUCJIE COLIMAIbHO-9KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: NEPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUN U

(u3nUecKuii CMBICT HHTETpaa.

HaxomuTe mepBooOpa3HbIe JIEMEHTAPHBIX (DYHKIUN; BBIYUCISATH HHTETPAl 1Mo (opMyIie

Herorona—Jleiiouuna.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLMAIbHO-3KOHOMHYECKOTO U (PU3UUECKOro

XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaJIn3a.

Peanuzanuss  paboueil  mporpammbl  ydeOHOro Kypca «Anrebpa W Hauana

MaTeMaTHUYECKOTO aHallN3a) OCYILECTBISETCS B COOTBETCTBUH C IPOrPaMMOM BOCITUTAHHUSI.

JlesiTeILHOCTD YYUTEJIsl ¢ y4€TOM padoueil mporpaMMbl BOCIIUTAHUSA
e no0yxaeHne 00ydaromuxcs co0It01aTh Ha YPOKE OOLIEPUHSTHIE HOPMBI TTOBEICHUS
e no0yXJeHHE YydJaluxcs coOmogaTh MpaBWiia OOIIEHHS CO BCEMH Yy4YaCTHHUKaMU
00pa3oBaTenbHOro MpoIiecca;

noOyKJIeHUE COOJII0IaTh IPUHIIUTIBI YIeOHOU TUCIIUIUIMHBI 1 CAMOOPTaHU3aI[uU

yuuTh coOmoaarh «lIpaBuia BHyTpeHHETO pacnopsika 00ydaromuxcs»;

BOCIHUTHIBATh B3aUMOKOHTPOJIb U CAMOKOHTPOJIb 00YYarOIINXCS;

NpUBJIEYb BHUMAHHME IIKOJHFHUKOB K IICHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypOKax

SBIICHUH Yepe3 CO3/IaHue CIEeIMATbHBIX TEMATUYECKUX MTPOEKTOB;

e opraHuzaius paboThl ¢ MOJIy4aeMON Ha ypOKe€ COLHUAIbHO -3HAUMMOM MH(popmanuen -
WHULIMUPOBAHUE €€ OOCYKJICHUsSI, BBICKA3bIBAHHS YYAIIMMUCS CBOETO MHEHHS IO €e
MOBOJTY, BEIPA0OTKH CBOETO K HEl OTHOIIICHUS;

® pa3BUTHE YMEHUS COBEPIIATH MPABHILHBIN BBHIOOD;

JEMOHCTpAIMs  JIETAM TPUMEPOB  OTBETCTBEHHOTO, TPAXKJIAHCKOTO  IOBEICHUS,

MIPOSIBIICHUS YEJIOBEKOJIOOUS M TOOPOCEPICUHOCTH;

MepEeBO/ COAECPKAHUSI M3y4aeMOro MaTepuasia Ha YPOBEHb JMYHOCTHBIX CMBICIIOB;

BOCTIpUATHE IIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOMINX TEKCTOB JIJISl UTEHUS;

BOCTIpUATHE LIEHHOCTEHN uepe3 noa00p 3a1ay AJs peLIeHHUs;

BOCIIPUSITUE IIEHHOCTEH dYepe3 MoAdOop NpOOJEMHBIX CUTyallud Juisi OOCYKIECHUS B

KJiacce,

BOCIIPUSITUE LIEHHOCTEH Yepe3 aHalu3 MOCTYIKOB JOIEH;

e TMpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM pabOThl ydalIUXCs: WHTEIIEKTYaTbHBIX
UTp, CTUMYJIMPYIOLIUX TO3HABATEIbHYI0 MOTHUBALIUIO IIIKOJIbHUKOB;

® T[pPOBEJIEHUE IUCKYCCHUW, KOTOpBIE NAIOT YYalIMMCS BO3MOXKHOCTb NMPUOOPECTH OIBIT
BEJICHUS  KOHCTPYKTHBHOTO  1uanora (  HMHTEIJIEKTYaJIbHOTO, HPABCTBEHHOTO,
HCTETUYECKOT0);

e OpraHuzanus TPyNIoBOW pabOThl WM pabOTHI B Mapax C IENbI0 00ydeHUs KOMaHIHOM
paboTe W B3aUMOJEHCTBUIO C JPYTMMH JETbMH, TOCTAaHOBKH OOIIEH 1enu, s
JOCTIDKCHHUSI KOTOPOW  KaXIbIH  JOJDKEH BHECTH WHIAMBUIYAJIbHBIH B KJaj,
pacmpeieieHuIo poJie, pediekcrel BKIaa Kaxaoro B o0IIHi pe3ynbTarT;



® UCMOJb30BAaHUE BU3YAJIbHBIX 00pa3oB (MPEIMETHO-3CTETHUECKOW Cpelbl, HarJIsIHOM
aruTalysi  IIKOJBHBIX  CTEHIOB,  TPEJAMETHOH  HANpaBICHHOCTH, COBMECTHO
IIPOU3BOIMMBIE BUJECOPOJIUKHU 10 TEMaM ypOKa);

® BKIIOYCHHUE UTPOBBIX IMPOIEAYP, KOTOPHIC MOMOTAIT MOAASPKATh MOTUBAIIUIO JIETeH K
MOJTYYCHHUIO 3HAaHUH, HAJTA)KUBAHUIO TIO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHUH B KJlacce,
YCTaHOBJICHHIO I0OpOKeNIaTeIbHOM aTMOC(EPhl BO BpEMS yPOKa;

e opraHuzanus medcTBa MOTHBUPOBAHHBIX M JPYIUPOBAHHBIX YYalIMXCS Haa UX
HEYCIICBAOIIMMHI OJTHOKJIACCHUKAMH, JAOMIEr0 INKOJIbHUKAM COIHMAIbHO 3HAYUMBIN
OIIBIT COTPYAHHUYCCTBA U B3aUMHOU IIOMOIIIH,

e wucnoip3oBanue TexHodoruu «llopTdonmo», ¢ UeNbI0 Pa3BUTHUS CAMOCTOSATEIBHOCTH,
pediekCuM M CaMOOLICHKH, IIJIAHUPOBAHUSI JIESATEIBHOCTH, BHUACHUS TPABUIBHOTO
BEKTOpA JIJIsl JaJIbHEHIIIEro pa3BUTHUs ClIOCOOHOCTEH;

® UHUIMUPOBAHUE W TMOMJCPKKA HCCICAOBATEILCKON JCATEIBHOCTH IIKOJBHUKOB B
paMKax pean3aluy HMUA WHIUBUAYATBHBIX U IPYIIIOBBIX UCCIICI0BATEILCKUAX ITPOCKTOB;

® JaTb YdYalquMcCsa BO3MOXKHOCTH HpI/IO6peCTI/I HaBBIK CaAMOCTOATCIIBHOIO PCHICHUSA
TEOPETUUECKON MTPOOIIEMBI;

e (opMupoBaHHE HABBIKA TEHEPUPOBAHUS H OPOPMIICHHS COOCTBEHHBIX HJICH

e (QopmHupoBaHUE YBAaXKUTEIBHOIO OTHOUIEHMS K UYKUM UAEsIM, OPOPMIIEHHBIM B paboTax
JIPYTUX UCCIIEIOBATENEH;

(dbopMHpoBaHUE HABBIKA ITYOJHMYHOTO BBICTYILICHHS MIEPE]] AyAUTOPUCH apryMEHTHPOBAHUS U
OTCTauBaHUA CBOEU TOYKU 3pCHUs.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

NPOrpaMMEI Beero Konrpoubnbie IIpakTHyeckue
padoTshI padoThI
MHokecTBa pallMOHAIBHBIX U
JNEHCTBUTENBHBIX yKcel. PannonansHbIe 5
YPaBHEHHUS U HEPABEHCTBA
Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 16
II0Ka3aresieM
Apudmerndeckuii KOpeHb N—O CTETICHU. 15
WppannonanbHble ypaBHEHUS U HEPaBEHCTBA
Dopmyiibl
TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 27 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUN 2
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 1

JIeKTPOHHbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Enunasa
U (HPOBBIX
o0pa3oBaTebHBIX
pecypcoB.
http://school-
collection.edu.ru/
VYuun.py.
https://uchi.ru/main
Cnam THA: pemy
EI'D
https://ege.sdamgia.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa

KOJIJICKO WA
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnunuyectBo 4yacos
Jara
Ne n/m Tema ypoka KouTtpoJbHbIe IIpakTuyeckue
Bcero U3y4YeHus
padoThI padoThI
PanmonaneHbie uncna. ApupMeTHdecKue oneparuu ¢ 1
1 panroHaTBFHBIMU YUCIAMH, TPe0Opa30BaHuUs YNCIOBBIX
BBIPAYKECHU I
5 MHOXecTBO, OTepanuy HaJl MHO)KECTBaMH. 1
Juarpammsl Dilnnepa—Benna
3 @OyHk1us, crocoObl 3a1anus GyHkuuu. Bzanmuo 1
oOpaTHbIe GYHKIUU
I'padux ¢pynkumu. O6iacTb onpeaeacHus u 1
4 (v}
MHOeCTBO 3HaueHui pynkiuu. Hynu ¢pyHkuun. 04.09-02.10
[TpomMexyTKH 3HAKOMOCTOSTHCTBA
S YérHble 1 HeUETHBIE PYHKLIUU 1
6 PaBHOCHIIbHBIE YpaBHEHHSI 1 HEPABEHCTBA 1
7 MeTtoa nHTEpBaIOB 1
8 Meron uHTEpBAIOB 1
9 KonTponsnas padora Nel no teme «IloBTopenue u 1 1
pacuipeHue cBeIeHui 0 QyHKIHN
10 CreneHHas GyHKLUS C HATYPaJIbHBIM ITOKa3aTeleM 1
11 CrenenHast GyHKIHS C LIETBIM IMOKa3aTeIeM 1
Onpenenenne KOpHs -l creneHn OyHKIMS KOpHS N-U 1
12 pex p YHKHI KOP 02.10-27.10
CTETIeH!
13-16 CaoiicTBa KOpHS M- CTENEHU 4
17 KonrtponbHast padora Ne2 o reme «CreneHHas 1




byHKIHS

18-19 Omnpenesnenue 1 CBOICTBA CTENEHH € PALlMOHAIbHBIM 2
[10Ka3aTesleM

20-21 Uppanmonanbuble ypaBHEHHS 2

06.11-24.11

22-23 HppaunoHanbHble HEPABEHCTBA 2

24 KonrtponsHas padora Ne3 no reme «CrteneHs ¢ 1
paLMOHAIBHBIM [10KA3aTeIEM»

25 Tpuronomerpuueckue GyHKIUN YUCIOBOIO apryMeHTa 1

26 3HaKu 3HaYCHUH TPUTOHOM. PyHKIHI. YeTHOCTH 1
HEYETHOCTb.

27 [lepuonuueckue GyHKIUU 1

28-29 CaoiicTBa u rpaduku GyHKIUH Y=SIiNX, y=COSX 2

30 CoiicTBa u rpaduku GpyHkmi y=tgx, y=ctgx 1

31 [IpakTuueckas padora no Teme «Iloctpoenue 1
rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIAN)

32-33 OCHOBHBIE COOTHOUIEHUS] MEXKITY 2
TPUTOHOMETPUUYECKUMH (DYHKIHUSIMU

34 OCHOBHBIE COOTHOLIEHUSI MEXKAY 1 04.12-15.02
TPUTOHOMETPHUYECKUMH (HYHKIIHSIMHU

35 DopMyJIBl CIOKEHUS 1

36 @OpMyIIBI CIOKEHHUS 1

37 @dopMyIibl IPUBEICHHUS 1

38 DopMyIIbl TPUBEAECHUS 1

39-40 @opMyIIbl ABOMHOTO U MOJOBUHHOIO YIJIOB 2

41 CymMa 1 pa3HOCTb CHHYCOB U KOCUHYCOB 1

42 ®opmyIbl TpeoOpa3oBaHus IPOU3BEIECHUN B CYMMBI 1

43-45 3

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIN




16 KontponbHas padota Ned o reme 1
«Tpuronomerpuieckue mpeoOpazoBaHUS»
47-48 YpaBHEHHS COSX=2 2
49-50 VYpaBHeHus Sinx=a 2
51 YpaBHeHusAtgx=a ctgx=a 1
5o ®dyHKIMU apKCHHYCA, APKKOCUHYCA, aDKTAHTeHCa U 1
apKKOTaHTeHCa
53-55 TpUroHOM.ypaBHEHHS, CBOIALIMECS K aIreOpandecKum 3
56 Mero/ pasiioKeHHs Ha MHOKUTEH 1 19.02-26.04
57 Perrenue npocTeimmx TpUroHOMETPUISCKUX 1
HCPaBCHCTB
58-59 Tpuronomerpuueckue ypaBaenusi. OT60p KOpHEH.
60-61 Tpuronomerpuueckue ypaBaenus. KomOounarus
METOJIOB.
62 KonTponbnas padora Neb no teme 1
«Tpuronomerpuveckue ypaBHEHUS»
Apudmerndeckasi U reOMETpHYECKasi IIPOTPECCUH. 1
63 Hcnonp30BaHne POTPECCHH TSI PEIICHUS PeaTbHbBIX
3aJ1a4d MPUKIIAJHOTO XapaKTepa
beckoneuHo yObIBaromasi reoMeTpudecKas 1
64 nporpeccusi. Cymma O€CKOHEUHO YOBIBArOIIEH
r€OMETPUYECKON ITPOTPECCUH
29.04-26.05
65 dopmyIa CI0KHBIX IPOLEHTOB 1
O060061eHne, cucTeMaTU3alus 3HaHU| 3a Kype
66 areOphl ¥ HAYaJ MaTeMaTH4YecKoro anaimu3a 10 1
KJacca
67 Hrorosast koHTpopHAs paboTa 1
68 O06o00m1eHne, cucTeMaTu3alus 3HaHUK 3a Kypc 1




ayreOpel ¥ Ha4aJ MaTeMaTuyeckoro aHainusa 10

KJiacca

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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