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IHOACHUTEJIBHAS 3AIINCKA

PabGouast mporpamma y4deOHOTo Kypca «Anredpa M Havajla MaTeéMaTHYECKOro aHalin3a» 0a30BOro
ypoBHs s obyuaromuxcst 10 —11 xmaccoB paspaboraHa Ha ocHOoBe DenepalibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTAaHIApPTa CpeaHero oOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEABSABIAEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U TPAAULIUN POCCHICKOTO 00pa3oBaHMUS.
Peanm3zanus mporpaMMbl 00ecIieYMBaeT OBJIAJICHUE KITFOYEBBIMH KOMITETCHIIHSIMH, COCTABIISIFOIIUMEI OCHOBY
AJiL CaMOpa3BUTHA W HCHOPCPBIBHOI'O O6paBOBaHI/I$I, IIECJIOCTHOCTH 06H.IGKYJIBTypHOFO, JJMYHOCTHOTO "
MO03HABATEIFHOTO Pa3BUTHSI IMYHOCTH O0YYAIOITIXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauasa MareMaTHMYECKOrO aHalW3a» SIBISIETCS OJHUM W3 Haubolsiee 3HAYMMBIX B
IporpamMMe CTapIieii MIKOJIbI, TOCKOJIBKY, C OJJHOI CTOPOHBI, OH 00ECIIeYNBACT HHCTPYMEHTAIBHYIO 0a3y JUIs
M3yUYEHHsI BCEX €CTECTBEHHO-HAYYHbIX KypCOB, @ C IPYroil CTOPOHBI, (POPMUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYallluXCsl HA YPOBHE, HEOOXOAMMOM JIJIsl OCBOEHHUSI KypCOB MH(OPMATUKU, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH. B paMkax JaHHOro Kypca ydaliudecs OBJAJ€BAlOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHO HayKH, KOTOpasi pOPMYIHUPYET CBOU TOCTHIKECHHUSI B MATEMaTHUYECKON opMme.

Kypc anreGpbl ¥ Hauan MaTeMaTHYECKOTO aHalIM3a 3aKJIaJAbIBAET OCHOBY Ui YCIEIIHOTO OBJIAJCHUS
3aKOHAMHU (PU3UKHU, XUMUHU, OUOJIOTHH, NMOHUMAHUS OCHOBHBIX TEHIEHIIMNA SKOHOMHMKH M OOIIECTBEHHOU
KHM3HH, TIO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX LIM(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO
HUCII0JIb30BAaTh UX B HOBCCIIHCBHOﬁ JKM3HU. B TOXKE BpEMA OBJIAJICHUC a6CTpaKTHI)IMI/I " JIOTUYCCKU CTPOruMu
MaTeMaTUYECKUMHU KOHCTPYKIMSMHU pa3BUBAaeT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
UCTUHHOCTb YTBEPKICHUSI, UCIOIb30BaTh 0000IEHNE U KOHKPETU3allMI0, a0CTparupoBaHue U aHAJIOTHUIO,
(dbopmMHpyeT KpeaTUBHOE M KPUTHYECKOE MblIlIeHHE. B Xo/1e n3ydenus anreOpbl U Hadyal MaTeMaTHYeCKOro
aHalIM3a B CTaplIeld [IKOJE Yy4YallMecs IIOJydYaroT HOBBIM ONBIT pEUIeHUs MPUKIAJHBIX 3a7]ad,
CaMOCTOSITEJILHOIO IIOCTPOCHMSI MAaTeMaTHYECKHUX MOJEIeH pealbHbIX CHUTyallUd W MHTEpIpeTaluu
IMOJIYUYCHHBIX peIHGHI/If/'I, SHAKOMSTCA C MIpUMEPAMU MAaTEMATUYCCKUX 3aKOHOM€pHOCT€I>'I B I[IpUpPOAC, HAYKC U
B UCKYCCTBE, C BBIJJAIOIIUMUCS MaTEMATHYECKUMU OTKPBITUSIMH U UX aBTOPaMHU.

Kypc obGmamaer 3HaUMTENHHBIM BOCIHMTATENBHBIM MOTEHIIMAIIOM, KOTOPBIM peaiu3yeTcs Kak depes
y4eOHBII MaTepuall, CIOCOOCTBYIOMINK (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 CrelupuKy
yueOHOM 1eATeIbHOCTH, TPEOYIOIIEH CaMOCTOSTEIbHOCTH, aKKYPaTHOCTH, MTPOIOJIKUTEIbHON KOHIIEHTpaLluU
BHHUMaHUS U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN PE3yJIbTaT.

B ocHoBe MeToanku 00yueHus ainredpe U HayajlaM MaTeMaTHYeCKOro aHaIu3a JICKUT JAeITeIbHOCTHBIN
IPUHIUI 00yUEHHUS.

Crpyktypa Kkypca «AureOpa M Hadala MaTeMaTHYECKOrO aHalM3a» BKJIKOYAET CIEIYOLIUe
coJiepKaTeIbHO-METOJUUecKue JUHUN: «Hucna u BelYMCICHUA», «DYHKINUU U Tpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hawanma MaTemarmdeckoro aHanumsa», «MHOXkecTBa M JIoruka». Bce OCHOBHBIE
COJIep KaTeIbHO-METOJUUECKUE JIMHUM U3Yy4YaroTCsl Ha MPOTSHKEHUH JIBYX JIET OOYYeHHUs B cTaplleil mkole,
€CTECTBEHHO JOMOJIHSASA IPYT APYyra U MOCTENEHHO HACHIIIAACh HOBBIMA TEMaMHU M pa3aeiaMu. [[aHHbI Kypc
SBIISICTCS MHTErPAaTUBHBIM, IOCKOJBKY OOBEIUHSET B ceOe cojep)KaHHe HECKOIbKMX MaTeMaTHYEeCKUX
JAUCIUIIIINH: anre6pa, TPUTOHOMETPUA, MaTeMaTHYeCKHi aHAJIN3, TCOPUSA MHOKCCTB U AP. ITo MEpPE TOr'o KaxK
ydaliuecs: OBJIAJEBalOT BCE Oosiee IMIMPOKMM MaTEMAaTHYECKHUM ammaparoM, Y HHUX IOCJIEA0BaTEIbHO
dbopmMHpyeTCs M COBEPUICHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJENlb pPealbHOH CUTyaluH,
MPUMEHSTh 3HAHUS, MOJIY4YeHHbIE B Kypce «Airedpa v Hayajla MaTEMaTHYECKOro aHalINU3ay, Ui pelIeHUs
CaMOCTOSITENIbHO C(hOPMYTMPOBAHHON MaTeMaTHYECKOH 3ajauu, a 3aTeM HHTEPIPETHPOBAThH IMOJYyYSHHBIH
pe3yibTar.

ConepxatenbHO-MeToAnYecKas JTUHUA «YUKciaa U BBIUMCIEHUS» 3aBeplIaeT (OPMUPOBAHUE HABBIKOB
MCIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEJ, KOTOpOe ObUIO HAayaTo B OCHOBHOH Ikoje. B crapmieil mikone
oco0oe BHUMaHME yiemnsieTcss (GOPMUPOBAHHIO MTPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIOUYAIOIIUX B €04
HCIIOJIB30BAHUE Pa3JINYHbIX q)OpM 3a1mcu )I@ﬁCTBI/ITGJ'IBHOFO qucia, YMCHHUC pPalMOHAJIbHO BBITIOJIHATH
JeUCTBUSL C HUMH, JlellaTh MPUKHUIKY, OLEHMBAaTh pe3yiabTar. OOyuarompecs IOJy4aloT HaBBIKH
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NpUOIMKEHHBIX BBIYMCICHUHN, BBIMOJIHEHUS JCHCTBHI C YUCIIaMH, 3allUCAHHBIMU B CTAaHAAPTHOH (opme,
WCIIOJIb30BaHUSI MATEMATHYECKNX KOHCTAHT, OLICHUBAHUS YACIOBBIX BBIPDAKEHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCEro 00yueHHsl B CTapIlei IIKOJIE,
IIOCKOJIBKY B KaXJOM pas3feie MporpaMmbl IMPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3alad.
OOyuaromyecs: OBIaJeBAIOT PA3TUYHBIMA METOJAMH PEIICHHUS LENbIX, PAlUOHAIBHBIX, HPPALIOHAIBHBIX,
[I0Ka3aTeIbHbIX, JIOTAPU(PMUUECKHMX M TPUTOHOMETPUUYECKMX YpPaBHEHUH, HEPABEHCTB U MX CHCTEM.
[Tonmy4yeHHbIE yMEHUS HCIIOJB3YIOTCS MPHU UCCICAOBAHUHM (DYHKIMI C MOMOIIBIO MPOU3BOJHON, pEIICHUN
NPUKIAAHBIX 337a4 M 3a/lad Ha HAaXOXKAEHUWE HanOOJbIIMX M HAaUMEHbIIUX 3HaYyeHUH ¢(yHkuuu. JlaHHas
cojiep KaTeNbHast TMHUS BKITFOUAET B ce0s Takoke (OpMUpPOBaHUE YMEHHH BBITOIHATH PAcYETHI IO (hopMymnam,
IpeoOpa3oBaHus LEIbIX, PAllMOHAIBHBIX, UPPALHOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAXKEHUH, a TaKxkKe
BBIPQKEHUH, COJEpKalluX CTeNeHW M Jorapudmbsl. biaromaps u3ydeHuio anredbpanmyeckoro marepuaia
IPOUCXOIUT JalibHeillllee pa3BUTHE AJITOPUTMUYECKOIO M AOCTPAKTHOIO MBIIUICHUS — y4aluxcs,
(bopMHUpYIOTCS HABBIKM JEAYKTUBHBIX PAacCyKICHHH, pabOThl ¢ CUMBOJIBHBIMUA (POPMaMH, MPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEPAaBEHCTB. AnreOpa mpeiaraer 3(pQpeKTUBHbIE
MHCTPYMEHTBI JUISl PEIICHMS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIAIHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KakK s13bIKa HAyKH.

ConepxarenbHo-MeToandeckas TUHUSA «DyHKIUM U rpaduKu» TECHO MeperuieTaeTcs ¢ APYTUMH
JUHUSAMHU Kypca, IIOCKOJIBbKY B KaKOM-TO CMBICJIE 3alaéT IOCIEA0BaTEIbHOCTh W3YYEHHs Marepuaa.
W3yuenne cTeneHHoi, moKa3aTelbHON, JJOTapu(PpMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, X CBOWCTB U
rpauKoB, UCIIOJIb30BaHUE GYHKLIUHN JUIsl PELIeHUs 3a/1a4 U3 IPYTUX y4EOHBIX IPEIMETOB U PEalbHOM KU3HU
TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM AHAJIM30M, TaK U C PELICHUEM YPaBHEHHUU M HepaBeHCTB. [Ipu sTom
OosbllIOe BHMMaHHUE yjensercss (pOpMHUPOBAHUIO YMEHMs BbIpakaThb (opMylaMH 3aBHUCUMOCTH MEXIY
Pa3NUYHBIMU BEJIIMYMHAMH, HCCIEIOBATh IMOJydeHHBbIE (DYHKIMH, CTPOUTHh MX rpaduku. Marepuan 3Toi
COJIEP’KaTEJILHOM JIMHUM HAlleJIEH HA Pa3BUTUE YMEHMN U HaBBIKOB, ITO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH
MEXIy BEJIMYMHAMHU B pa3IMYHON (opme: aHaTUTHYECKOW, rpaduyeckoit m cioBecHO. Ero msyuenue
CIOCOOCTBYET Pa3BUTUIO aJITOPUTMUYECKOTO MBILIUIEHHS, CIIOCOOHOCTH K OOOOLICHUIO U KOHKPETU3alUH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHMs «Havaa MareMaTH4eCKOro aHajau3a» MO3BOJISET CYIIECTBEHHO PACIIUPUTH
Kpyr KaKk MaTéMaTU4eCKHX, TaK ¥ MPUKJIAJHbIX 33[a4, JOCTYIHbBIX 00Yy4arolIUMCs, Y KOTOPBIX MOSIBIISETCS
BO3MOYKHOCTh HMCCJIE0BATh U CTPOUTH I'pa@uKu (QYHKUUH, ONpeAeisTb UX HauOOJbIINE M HAaUMEHbIIHE
3HA4YEHUs1, BBIYUCIIATH TUIOMAau GUryp U 00bEMBI TEJ, HAXOAUTH CKOPOCTH U YCKOPEHHS IporieccoB. JlanHas
coJiepaKaTelIbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHUS MATEMAaTUYECKUX MOJECIIEN pealbHbIX
CUTYyallMi, HAXOKJICHUSI HAWIYYIIErO0 PEIICHHs B MPUKIAJHBIX, B TOM YHCJIE COLUUAIbHO-D)KOHOMUYECKUX,
3ajjayax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJlM3a CIOCOOCTBYET DPa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-IOTMYECKOr0 U KPEeaTUBHOTO MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHUHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydarolecs y3HalT O BBIIAIOIIUXCS pPe3ysibTaTax,
ITOJIYYEHHBIX B XOJI€ PA3BUTHS MaTEMAaTUKHU KaK HAYKH, U UX aBTOPAX.

CopepxarenpHo-MeTOANYECKAs JTUMHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM IIOCBSILEHA DJIEMEHTaM
TEOPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJBHOU
MaTEeMaTHKH U MpeAIaraloT Haubosee yHUBEpCaIbHBIN S3bIK, 00bETUHSIIOINI BCe pa3iesibl MAaTEMaTHKH U €
IIPUJIOKEHNH, OHH CBA3BIBAIOT PA3HbIE MATEMATUYECKHUE JUCLHUIIIIMHEI B eAMHOE 1enoe. [103ToMy BakHO 1aTh
BO3MOKHOCTb ILIKOJBHUKY IIOHMMaTb TEOPETUKO-MHOKECTBCHHBIM S3BIK COBPEMEHHON MAaTEMAaTUKHA U
HCIIOJIB30BATh €0 JUISl BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hadajza MaTeMaTHYECKOTO aHalIM3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTEeMaTHYeCKOro MOJEIMPOBaHMs, KOTOpbIE MPHU3BaHbl C(HOPMHPOBATH HABBIKM IOCTPOEHHUS MoOJENen
peanbHBIX CUTYAIMi, UCCIeNOBaHMUA THX MOJEJeH ¢ MOMOIIBIO ammapara aareOpbl 1 MaTeMaTH4ecKoro
aHaJIM3a M MHTEpIIPETAllMU MOJYYEHHBIX PEe3yJbTaToB. Takue 3aaHus BIUIETEHBI B KaXKJIbIM M3 pa3/esioB
[IPOrpaMMBI, ITIOCKOJIBKY BECh MaTepUaj Kypca IHUPOKO UCIIOIb3YETCS IS PEeIeHUs IPUKIaAHbIX 3aaa4. [Ipu
pElIeHNN pealbHbIX MPAKTHUYECKUX 33/ay y4dalluecs pa3BUBAIOT HAOIIOAATEIbHOCTb, YMEHUE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BATH AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH MPOOIeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PpELICHHS NPUKIAAHBIX 3a/ad OpraHu3yeTcss B Ipolecce
M3yUYeHHs BCeX TeM Kypca «Anredpa 1 Hayaja MaTeMaTUYeCKOro aHaIn3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM miaHe Ha M3y4yeHHE Kypca anreOpbl M Havyajdl MaTeMaTHYECKOTo aHalu3a Ha 0a30BOM YpOBHE
oTBoIUTCA 2 yaca B Heenmo B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a niBa rojga ooydenust — 170
9acoB.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Panmonanbhple  yncna. OOBIKHOBEHHbIE W JAECATUYHBIE JpoOM, TPOLEHTHI, OECKOHEUHbIE
nepuonuveckue ApoOu. Apudmernyeckue omnepanud ¢ panuoOHAIbHBIMH YUCIAMH, NPEoOpazoBaHHUS
YUCIIOBBIX BelpaskeHU. [IpuMenenue nqpo0eit 1 NpoLeHTOB AJIs pPelIeHUs IPUKIIaJHbIX 3a/1a4 U3 pa3IMuHbIX
OTpacjei 3HaHUW U peabHOU KU3HMU.

JlelicTBUTENbHBIE yKca. PaloHanbHble U UPPALMOHATIbHbBIE YHUCIA. ApU(PMETHYECKHE ONEpaluu C
NeWCTBUTENBHBIMU uuciaMH. [IpuOnnkEHHbIE BBIYMCICHHS, TMPABWIIA OKPYIJIEHUS, NMPHUKUAKA U OICHKA
pe3yJibTaTa BhIYMCIICHUN.

Crenenp c¢ mensiM mokasateneM. CranmapTtHas Qopma 3amucu  JEHCTBUTENBHOIO  YHCIA.
Hcnonp3oBanue noaxoasnieid GopMel 3aucy JeHCTBUTENBHBIX YHCEI JUIS PEIICHHsI IIPAKTHYECKUX 3a/1a4 1
IIPEJICTaBICHUS] JTAHHBIX.

Apudmernueckuii KOpeHb HATypalbHOW cTereHu. JleHcTBHS ¢ apu(METHYeCKUMH KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNsI 1 HEPAaBEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBa. MeTo HHTEpBAJIOB.

Pemienue nenbix U 1poOHO-palIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Peenne TpUroHOMETPUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMI M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKHUX 331a4 M 33Ja4 U3 Pa3IN4HbIX
obuacTeil HayKH U peallbHOM KHU3HH.

DyHKUUH U rpaguKu

Oynk1ws, crnocoOsl 3aganus GyHkuu. I'paduk Gynkumun. Bzaumuo o6patHbie (yHKINU.

Ob6nacTh ompeneneHns W MHOXKecTBO 3HadeHu ¢yHxuuu. Hymu ¢ynkumn. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

Crenennast GyHKIIMS C HaTypaJdbHBIM M ILIENBIM Toka3arenaem. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.

TpuroHomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX (DYHKIMH YHCIOBOTO
apryMeHTa.

Havana maTteMaTH4eCKOro aHajmusa

ITocnenoBarenbHOCTH, CIIOCOOBI 334aHNUS TOCIEN0BAaTENbHOCTEN. MOHOTOHHBIE 1TOCIIE10BATEIbHOCTH.

Apudmernueckass U TreoMeTpuuecKas mporpeccud. beckoHeyHO yObIBaromias TreoMeTpuyecKas
nporpeccusi. Cymma OeckoHeUHO yObIBarolell reoMeTpudeckoid mporpeccuu. Popmyna CIO0XKHBIX
npoueHToB. Mcronb30BaHNe MPOrpeccuu s pelleH s peallbHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

MHuozxecTBa M JIOTHKA



MHosecTBO, onepaluu Haja MHOkecTBaMu. J{narpammel Dinniepa—BenHa. [lpumeHeHune TeopeTuko-
MHO>KECTBEHHOT0 arapara Jiisl ONIMCAaHUs PEAJIbHBIX IPOLECCOB U SIBICHUM, ITPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEMETOB.

Omnpenenenune, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.

11 KITACC

Yucia ¥ BLIYHCICHHUA

Harypanbnsle u nensie yucna. [IpusHaku 1e1MMOCTH LEIbIX YUCEL.
CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.
Jlorapudm uncna. JlecaTuaHble U HATypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX JOTapHUPMBI.

[IpeoOpazoBanue BbIpaKEHUM, COJIEPKAIIUX CTENEHU C PALIMOHAIBHBIM MTOKA3aTEIIEM.

[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUSI U HEPABEHCTBA.

Cucrtembl JIUHEWHBIX ypaBHEHUH. PellieHne NMpuKIagHbIX 3a7a4 C MOMOIIBIO CUCTEMbI JTMHEHHBIX
YpPaBHEHUU.

CucTembl 1 COBOKYITHOCTH PallUOHAIbHBIX YPAaBHEHUIN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKHX 3aJay W 3aJay U3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HHU.

DOyHKIUH U rpauKu

Oynkuus. Ilepuonnueckne ¢yHkuuu. I[IpomexyTkm MOHOTOHHOCTH (YHKIHMH. MaKCHUMyMBI U
MUHUMYMBI pyHKIHMU. Haubosnblee 1 HauMeHbllee 3HaueHne (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUH, X CBOMNCTBA U Tpa(UKH.

Hcnonbs3oBanue rpadukoB GYHKITUH IS peIICHNs] YPABHCHHM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (YHKUMN Ui MCCIEJOBAHUS IPOLECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHON KU3HU.

Hauyana mareMaTH4ecKOro aHajamus3a

HenpepsoiBable pyHKIIMU. MeToa HHTEPBAJIOB /JIsl PELIEHUS] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOTHOM.

[IpousBogHble ameMeHTapHbIX  (QyHKUuNA. DopMynbl HaXOXJIEHUS MPOU3BOAHONM  CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[IpuMeHeHre MPOU3BOJHOM K HCCIEIOBAHUIO (QYHKIMM HAa MOHOTOHHOCTh U OKCTPEMYMBI.
Haxoxxnenne HanOobIero 1 HAMMEHbIIETo 3HaYeHUsl GYHKIIUU Ha OTPE3Ke.

IIpuMeHeHre POU3BOAHON JUIsl HAXOXKICHHSI HAWIYYIIEro PEIICHWs B MPUKIAJHBIX 3a7adax, JUisl
OIIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (OpMyIIoi UTH rpaduKkoMm.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuueckuil U (u3MUeckuil cMbica. Beluucrnenue uHTerpaiza mo ¢opmyie
Hprorona—IJleitOnuna.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydebHOro mpenamera «MaremaTwka» IOJDKHO oOecreunBaTh JOCTHIKEHHE Ha YpPOBHE
cpenHero oOmero o0pa3oBaHUS — CICAYIONIUX JIMYHOCTHBIX, METANpPEIMETHBIX ¥  TPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:



JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OCBOCHUS  TporpaMMbl  ydeOHoro  mpenmera  «MaTemaTuka
XapaKTepU3yIOTCS:

I'paxjaHCKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKOM IMO3HUITMHM 00YUaIOIIErocsi KaKk aKTHBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHICKOTO OO0IIeCTBa, MPEJACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBJICHUH, NPOLEIyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W TIp.), YMEHUEM
B3aMIMO/ICHCTBOBATH C COIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C UX (PYHKIUSIMU U HA3HAYCHHUEM.

IlaTproTHYECKOE BOCITMTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHCKOM Tpa)XJTAHCKOW WACHTHYHOCTH, YB&KEHHUS K MPOLUUIOMY H
HACTOSIIEMY POCCHUUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KCHUSM POCCUHUCKUX
MAaTEMaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM WIKOJIbI, K HCIIOJb30BAHUIO ITUX JOCTHKEHUN B APYTUX
HayKax, TeXHOJIOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHMSI:

OCO3HAHHUECM JYXOBHBIX HeHHOCTeﬁ pOCCI/IfICKOFO HapoJa; C(i)OpMI/IpOBaHHOCTI)IO HPAaBCTBCHHOI'O
CO3HAHUSA, STHYCCKOI'O IMOBCACHUA, CBA3AHHOTO C MNPAKTHUYCCKUM IMPHUMCHCHUCM JOCTYDKCHHUI HAayKH H
ACATCIIBHOCTBIO y‘IéHOFO; OCO3HAHHEM JIMYHOT'O BKJIaJga B ITIOCTPOCHUC YCTOI‘/‘I“II/IBOFO 6y,Hy1J_[€l"O.

DCTETUYECKOE BOCIIUTAHUE:

ACTETHYECKUM OTHOILICHHUEM K MHUPY, BKJIIOYas 3CTETUKY MaTEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3afay, PEUICHHUH, pACCYX ACHUI; BOCIPUUMUYNBOCTHIO K MaTEMAaTHUYECKUM aCIEeKTaM Pa3IU4HbIX
BHUJIOB UCKYCCTBA.

Du3nyecKoe BOCHUTAHNE:

c(OPMUPOBAHHOCTHIO YMEHUSI TMPUMEHSATh MaTeMaTHYeCKHE 3HaHUA B HMHTEpPEcax 370pPOBOIO M
Oe3omacHoro o0Opa3a >KHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (30pOBOE MHUTAHUE,
cOanmaHCUpPOBAaHHBIA PEXHUM 3aHATUN W OTHbIXa, peryispHas ¢uznyeckas aKTHUBHOCTB); (DU3MUECKOTO
COBEPUIEHCTBOBAHMS, IIPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIBHON €SI TEIbHOCTHIO.

TpynoBoe BOCIIUTAHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM IICHHOCTH TPYIOJIOOUS; WHTEPECOM K PazIUYHBIM cdepam
PO eCCHOHAIBHON JCSITEIbHOCTH, CBSI3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPIIAThH
OCO3HAHHBIN BBEIOOD Oyyieit mpodeccun U peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE MJIAHBI; TOTOBHOCTHIO
M CIOCOOHOCTHIO K MaTEeMaTHYECKOMY OOpa30BaHMUIO M CaMOOOPA30BAaHUIO HA MPOTSIKEHUU BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(bOpMI/IpOBaHHOCTI)IO DKOJIOTHUECKOH KYJbTYPbI, HOHUMAaHUEM BJIMAHHA CONUAJIBHO-3KOHOMHNYCCKUX
MPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMANBHOM Cpefbl, OCO3HAaHHWEM TII00AaTBHOTO XapakTepa
SKOJIOTHYECKHUX np06neM; OpI/ICHTaIII/ICI\/'I Ha NPUMCHCHUC MATCMATHYCCKUX 3HAHWH IJi1 pelICHud 3aaad
B 00JaCTH OKpPYXKAIOIIeH Cpellbl, TUTAHUPOBAHMS MOCTYIKOB M OIEHKH MX BO3MOXKHBIX MOCIEICTBUUN s
OKpY>KaloIlEu Cpeibl.

LleHHOCTH Hay4YHOrO TO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOHN MPaKTUKH, TOHUMAHUEM MaTeMaTHYeCKOl HayKu Kak cephl 4eloBeUeCKON AesITeTbHOCTH,
JTANoOB €€ Pa3sBUTUSA W 3HAYMMOCTH JUIS PAa3BUTUs LIMBWIM3ALMU; OBIAJACHUEM S3BIKOM MAaTEMaTUKU U
MaTeMaTHYeCKOW KyJIbTYpOH Kak CPEICTBOM IO3HAHMSI MHUpPA; TOTOBHOCTBIO OCYLIECTBIATH MPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATENbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI



MeramnpeaMeTHble  pe3ylbTaThl OCBOCHHUS IporpaMMmbl  ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCA OBJIAZICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHLIMU OElICIBUAMU, YHUBEPCATIbHLIMU PE2YTIAMUSHLIMU OeUCHEUAMU.

1) Vuusepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusarom —Gopmuposanue H6A306bIX
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80EHUe MeMO008 NOZHAHUSL OKPYICAIOWEe20 MUpa, NpuMeHeHue

JI02UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayueir).

bazoBrIe Joruueckue I[eﬁCTBHSII

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, MOHATUN, OTHOLICHHHA
MEXIY TOHATUAMU; (HOPMYIUPOBATH ONPEICICHUS TOHATHH;, YCTAaHABIMUBATH CYIIECTBEHHBIM MPHU3HAK
KJ1accu(pUKalUU, OCHOBaHUS /17151 000OICHHS U CPABHEHUSI, KPUTEPUU TPOBOAUMOI0 aHAIN3a;
BOCIIPUHUMATh, (OPMYIUpOBaTH M MpPEeoOpa3OBHIBATH CYXKACHHUS: YTBEPAUTENbHBIE M OTpULATEIbHBIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BbBIABJIATH MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3UM W IMPOTHUBOPCUUA B q)aKTaX, JaHHBbIX,
HAOJIOICHUSAX U YTBEPKACHUSIX; IpeIaraTh KPUTEPUH 715 BBISIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
ACJIaTb BBIBOJAbI C MCIIOJIb30OBAHHUECM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HHIAYKTUBHBIX yMOSElKJIIO‘-IGHHfI,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEP)KJIEHUH (IIpsIMble U OT MPOTUBHOIO),
BBICTPAWBaTh APryMEHTALMIO, NPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBI,

BBIOMpaTh CHOCcO0 pemieHus y4eOHOM 3adauu (CpaBHHMBATh HECKOJBKO BAapUAHTOB pEIICHUS, BHIOUPAThH
HanboJee MOAXOIAMNN C y4ETOM CAMOCTOSTENTLHO BIJICIIEHHBIX KPUTEPHUEB).

bazoBrIe nccaenoBaTeIbCKIE ACHCTBUS .

HCIOJIb30BaTh BONPOCHl KaK HCCIIEIOBATEIbCKMM MHCTPYMEHT IO3HaHMs; (OPMYJIUPOBATH BOIPOCHI,
(buKcUpyIIue MPOTHBOPEYHE, MPOOJIEMY, YCTaHABIMBATh MCKOMOE M JaHHOE, ()OPMHPOBATH THUIIOTE3Y,
apryMEeHTHPOBATEH CBOIO IMO3UIIUIO, MHEHUE,

MPOBOAUTH  CAMOCTOSITENIHO  CIUIAHMPOBAHHBIM  DKCIEPUMEHT, HCCIENOBaHHE TI0 YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTW4ecKOro OOBEeKTa, SBJICHHS, TIPOIECCa, BBISIBICHUIO 3aBHUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh O0OOIIEHUS W BHIBOABI MO pe3yjbTaTaM MPOBEAECHHOTO HaOIIO/ICHMUS,
HCCIIeTOBAHMSI, OIIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHU;
MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTAThH MPEIONIOKEHUS O €r0 Pa3BUTHUU B
HOBBIX YCJIIOBHUSIX.

PaGora ¢ nadopmanuen:

BBISBJIATH 1e(ULINTHI HHQOPMALIMHY, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U JUIsl pELICHUs 3a/1a4H;
BbIOMpPaTh MH(QOPMALMIO M3 HMCTOYHUKOB pa3lUYHBIX THUIOB, AaHAJIM3UPOBAaTh, CHCTEMATU3MPOBATH U
MHTEPIPETUPOBATH MHPOPMALIMIO PAa3IMYHBIX BUJIOB U (POPM NpeACTaBICHUS;

CTPYKTYpUPOBaTh MH(OPMAIHIO, TPEJICTABIATE €€ B Pa3IMUHBIX (OPMax, WILTIOCTPUPOBATH IPahUIECKH;
OLIEHMBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvle KOMMYHUKAMUBHbBIE 0elicmaus, 00eCnedusaion chopMupoSaHHOCb COYUALLHBIX
HABbIKOB 00YUAIOUUXCHL.

Oouienue:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKJIEHUS B COOTBETCTBHHU C YCIOBUSMH U LEJISIMHU OOIICHUS; SICHO, TOYHO,

IPAMOTHO BbIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMUCBMEHHBIX TE€KCTAX, 1aBATh MOSICHEHUS MO XOIY

pelIeHns 3a1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3ysIbTarT;

B XOJIe 00CYX/IEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOi TeMbl, MPOOIeMbl, perraeMon 3aaauu,

BBICKA3bIBaTh UJIEH, HALIEJICHHBIEC HA IIOUCK PELIEHMS]; COTIOCTABIIATH CBOU CYKIEHUS C CYXACHUSIMU JIPYTUX

Y4aCTHUKOB JHAaiora, OOHApY>KUBATh PA3JIMYUE U CXOACTBO MO3UIIMIA; B KOPPEKTHOH opme PopMyTHUpOBaATh

pa3HorIacusi, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YJbTaThl PELICHUS 3a7a4M, SKCIEPUMEHTA, UCCIEAOBAHUS, IMPOEKTA; CAMOCTOSATEIBHO

BbIOMpPATh (pOpMAT BBICTYIJICHUS C YIETOM 3aJ1a4 IPE3EHTAUN 1 OCOOCHHOCTEH ayIuTOPHH.
COTpyIHUYECTBO:

MMOHUMATh U MCIOIb30BaTh MPEUMYILECTBA KOMAaHIHONW U UHIUBUAYATbHONU PabOThI MPU PEIICHUN Y4eOHbBIX
3a/la4;, TMPUHUAMAThH 11e1h COBMECTHOW JEATEIhHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW padoTHI,
pacnpenenats BuAbl padoT, 10roBapuBaThCs, 00CYKIAATh MPOLECC U pe3yabTaT padoThl; 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

Y4acTBOBATh B IPYIIOBBIX GopMax padoThl (00CYKIeHUs, OOMEH MHEHHUMN, «MO3TOBBIC IITYPMBI» U UHBIC);
BBHITIOJTHATh CBOKO 4acTh pabOThl M KOOPAWHUPOBATH CBOM JCHCTBHS C JAPYTUMHU YJICHAMH KOMAH]IBI;
OLICHHUBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aUMO/ICHCTBUS.

3) YVuueepcanvnvie pecynamuenvie oeticmsus, 06ecneuusaron Gopmuposanue CMoiCilo8blx YCMAaH0B80K
U JHCUBHEHHBIX HABbIKOE TUYHOCU.

CamMoopranusaiusi:

COCTaBJIATH I1JIaH, aJIFOpI/ITM peHIeHI/Iﬂ 3aJda4u, BI)I6I/IpaTI> CHOCO6 pCI_HeHI/Ifl C ytIéTOM NMCHOIIINXCS
pecypcoB U COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATh BApUAHThI PELIEHUU C
y4€TOM HOBOU MH(pOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH TTO3HABATEIHLHON PE(PIESKCHH KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI M MBICITUTEIBHBIX
MPOILIECCOB, UX PE3yJbTAaTOB; BJIAJETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS MpoLecca M pe3yibTaTa
penIeHuss MaTeMaTUYeCKON 3a/1a4u;

PEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPU PELIEHUU 3aJa4d, BHOCUTb KOPPEKTHUBBI B
NeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAHJEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE pe3yjbTaTa IEM U YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WIIH
HEJOCTHKEHUSI pe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne ydyeOHOro Kypca «Anredpa M Hayajga MaTeMaTUYECKOIO aHalM3a» Ha YPOBHE CPEIHErO
o0miero oOpa3oBaHus JOKHO oOecreuuBaTh JTOCTHXKEHHE CIEAYIOLUX IMPEAMETHBIX 00pa3oBaTeNIbHbIX
pe3yabTaTOB:

10 KJIACC

Yucjia v BBIYMCIEHUS
OnepupoBarh MOHATHUSMH: PallMOHAILHOE U JEHCTBUTENHLHOE YUCIO, OOBIKHOBEHHAS] M JIECATUYHAS
NpoOb, MPOLIEHTHI.
BrimonusaTe apudmeTnyeckue onepamuy ¢ paiuoHAIbHBIME U JEHCTBUTETFHBIMU YHCIIAMHU.
BrimonHsaTe npuOnMmkEHHBIE BBIYUCIICHUS, WCIIONB3YS TpaBUiia OKPYTJIEHUSA, JeJaTh NPUKHIKY H
OLICHKY pe3yJIbTaTa BEIYMCICHUM.
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OHepI/IpOBaTI: MOHATUAMU: CTCHICHb C MCJIbIM IMOKAa3aTCJICM; CTaHAAPTHAA (bopMa 3armcu
JIEHCTBUTENIFHOTO 4YHCIA, KOPEHb HATYPalIbHOW CTENEHH; HMCHOJIb30BaTh MHOAXOJNIYI0 (GOpMY 3amuch
HeﬁCTBHTCHBHBIX YHUCCIT IJId PCIICHUSA MMPAKTUYCCKUX 3ada4 U NPCACTABJICHUS JaHHBIX.

OmnepupoBaTh HMOHATHUSAMH: CHHYC, KOCHHYC M TAQHTEHC IPOHM3BOJBHOTO YIJIa; MCIIOJIB30BATh 3aINCh
MIPOU3BOJILHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHIE (DYHKIIHH.

YpaBHeHHUsI U HEPABEHCTBA

OmnepupoBaTh  MOHATHSAMH: TOXJAECTBO, YpaBHEHHE, HEPAaBEHCTBO; LEJOE, PpAIMOHAIBHOE,
UppaLMOHAILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPAaBHEHUE,

BeimonHsaTe npeoOpa3oBaHUsl TPUTOHOMETPUYECKHUX BBIPAKCHUH M peliaTh TPUTOHOMETPUYECKHE
YpaBHEHUS.

BeimonHsaTe npeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX W HPPAIMOHAIBHBIX BBIPAKCHUH W pelath
OCHOBHBIC THIIBI LICJIBIX, PAIMOHAJIBHBIX U UPPALlMOHAJIbHBIX ypaBHeHI/If/'I 1 HCPABCHCTB.

[IpyMeHsTh ypaBHEHUS! U HEPABEHCTBA JUISl PEIICHHs MAaTeMaTHUSCKUX 3a/1ad U 3a]a4 U3 pa3iInyHbIX
o0JacTeil HayKH U peallbHOW KHU3HH.

MopnenupoBaTh peajbHble CHTYallMd Ha S3bIKE aireOpbl, COCTABISITH BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA I10 YCIOBHIO 3a1a4H1, HCCIIEI0BATh TOCTPOCHHBIC MOJISITH C UCIIOIb30BAaHUEM alllapara aareOpsl.

DyHKkUUH U rpaguKu

OmnepupoBath NOHATHAMA: PYHKIUS, CIOCOOBI 3aaHns (PYHKINH, 00JIaCTh ONPEACTICHNUS 1 MHOXKECTBO
3HaueHUH QyHKuuu, rpaduk QyHKINY, B3aUMHO 00paTHbIe (DYHKIUU.

OnepupoBaTh MOHATUSMH: YETHOCTh W HEYETHOCTh (YHKIMH, HYIW (QYHKIHAH, MTPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky GyHKIHIA U1 PEIICHNs] ypaBHEHUH.

Crtpouth U yuTaTh rpaduku TUHEHHON (YHKIMH, KBAAPATUYHOW (YHKIMH, CTEICHHONW (PYHKIIMH C
L[EJIbIM TIOKA3aTEJIEM.

Hcnonb3oBath rpaduku GyHKIUN A7 UCCIIEOBAHMS TPOLIECCOB U 3aBUCUMOCTEH NP pElICHUH 33124
U3 JAPYruX Y4YeOHBIX IPEIMETOB M pPEaJbHOM JKM3HHU; BBIpaXKaTh (HOpMyJaMH 3aBUCUMOCTH MEXKIY
BEJIMYUHAMHU.

Hayana maTeMaTH4ecKoro aHajan3a

OnepupoBarh NOHATHAMHU: OCIEI0BATEILHOCTD, apu(METHUECKas U TEOMETPUYECKas IPOrPECCUU.

OnepupoBaTh NOHATUAMU: OECKOHEUHO yOBIBaIOIasi FEOMETPUUECKas IPOrPECCHsl, CyMMa OECKOHEUHO
yObIBaroIEll TeOMETPUUECKON TPOrPECCUH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBa MOCIENOBAaTENILHOCTEH W MPOrpEecCMd Jis pElIeHUs pealbHbIX 3a]ad
IIPUKJIAHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATHSIMHU: MHOKECTBO, ONIEPALIMHN HA/l MHOYKECTBAMH.

I/ICHOJ’[B?;OB&TI) TeOpeTHKO-MHO)KeCTBeHHBIfI annapaT IJIA OITMCAaHUA peam,HHx npoueccma nu ﬂBHeHHfI,
MIPH PEIICHUH 33724 U3 IPYTUX y4eOHBIX MPEIMETOB.

OrnepupoBaTh MOHIATUSIMU: ONpEIEIICHUE, TEOPEMA, CIIEJICTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucjia v BBIYMCTIEHUS

OnepupoBaTh MOHATUAMU: HATYpAIbHOE, LIEJI0€ YUCIIO; MUCIOJIb30BaTh MPU3HAKUA JEITUMOCTH LEIbIX
YyuCel, pPa30KEHUE YUCIIa Ha POCThIE MHOXKUTEIN ISl PELIEHU 3a1a4.

OnepupoBaTh NOHATUEM: CTENEHB C PAIMOHATIBLHBIM [TOKA3aTEIIEM.

OnepupoBarh MOHATUAMHE: JIOTapuU(M YnCIa, JECITHUHBIE U HATypallbHbIC TOTapU(MBIL.



YpaBHeHNS U HEPABEHCTBA

[IpuMeHsATH CBOHCTBA CTENEHM JUIsl MPEoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH IOHITUAMHU:
[I0KA3aTEIbHOEC YPABHEHUE M HEPABEHCTBO; pelIaTh OCHOBHBIC THUIIBI IIOKA3aTEJIbHBIX YPAaBHEHWU W
HEPABEHCTB.

BeimonuaTe mpeoOpa3oBaHusi BBIPAKEHUH, COAEPIKAIIMX JIOTapu(Mbl; OINEPHUPOBATH IMOHITHUSMU:
Jorapu(pMHUECKOe YpaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THIIbI JIOrapU(pMHUUECKHX YpaBHEHUH U
HEPABEHCTB.

HaxoauTs perieHus NpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpPaBHEHMHU M €€ pelIeHHE; MCIIO0Ib30BaTh CUCTEMY
JIMHEHHBIX YPABHEHUH Ul PEIICHUS IPAKTUYECKUX 3a1ad.

Haxonuts pemienus MpoCTEUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

MogenupoBaTh peajbHble CHUTYallUd Ha S3bIKE aiareOpbl, COCTABIATH BBIPAXKEHUS, YPABHEHUS,
HEPABCHCTBA M CUCTEMBI IO YCIOBUIO 3a1a4yHd, MCCICNOBaTh IIOCTPOCHHBIE MOJAEIU C MCIOIb30BAHUEM
anrnapara anreopsl.

DOYyHKUMH U TPaPUKHU

OnepupoBarh NOHATUSAMU: TMEepUOaANYecKass (QYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH, TOUYKU
sKcTpemMyMa (pyHKIIMH, HanOOJbIIee U HAaNMEHbIlee 3HaUeHUsI PYHKIIMU HA TMPOMEXKYTKE; HCIOIb30BaTh UX
IS MiCcTieToBaHus (DYHKIIMH, 33JaHHON TPapUKOM.

OnepupoBarh MOHATHUSAMH: TpadUKH IMOKA3aTEIBHOW, JOrapu(PMHUECKON W TPUTOHOMETPUUICCKHIX
byHKIuMi; M300pakath UX HAa KOOPAMHATHOM IUIOCKOCTH M HCIIONIb30BaTh JUIS PEIICHUS YpPaBHEHUU U
HEpPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUI M UCIOIb30BaTh UX IS
pELIECHHS CUCTEMbI IMHEUHBIX YPaBHEHUN.

Hcnonb3oBath rpaduku pyHKUUN 11 UCCIETOBAHUS MPOIIECCOB M 3aBUCUMOCTEH U3 APYTrUX y4eOHBIX
JTUCITUTLTNH.

Hauana MmaTeMaTH4eCKOI0 aHAJIU3a

OnepupoBarh TOHATHSIMH: HENpPEpbIBHAS (QYHKIMSA; TMPOW3BOAHAS (YHKIMH, HCIOJIb30BaTh
TrCOMETPHYCCKUN U (PU3MYCCKUIN CMBICI IIPOM3BOIHOM JIJIsl PEIICHMS 3a/1a4.

HaxomuTh TpOn3BOHBIC SJIEMEHTAPHBIX (DYHKIIHA, BBIYUCIISATH MPOU3BOIHBIC CYMMBI, TPOU3BEICHUS,
9acTHOTO (yHKITUH.

Hcnonb30BaTh TPOM3BOIHYIO JUISI HCCIEAOBaHUS (DYHKIMM HAa MOHOTOHHOCTH W DKCTPEMYMBI,
MPUMEHSITh PE3yIbTaThl UCCIEIOBAHMS K TIOCTPOCHUIO IpahuKoB.

Hcnonb30BaTh MPOU3BOIHYIO U HAXOXKJICHUS HAWITYYIIETO PEIICHUS B MPHUKJIAJHBIX, B TOM YHUCIIS
COIMAILHO-DKOHOMHYECKHUX, 3a7a4ax.

OnepupoBarh MOHATHSAME: IIEPBOOOPA3HAsT M WHTETPAT, MOHUMATh T€OMETPHUSCKUA W (PU3NUCCKUI
CMBICJ UHTETpaa.

HaxomuTh mepBooOpa3Hbie IeMEHTAPHBIX (DYHKIINH; BBIYUCIATE HHTErpan 1mo (Gopmyrne HeroroHa—
JleiiOuumia.

Pemarp npukiiagHpie 3a1au, B TOM YUCIE COIUATBHO-DKOHOMUYECKOTO M (PU3MUYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaIu3a.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Ne HaumeHnoBanme pa3aesioB 1 TeM KonnuyecTBo 9acos DJIeKTPOHHbIE
n/n NPOrpaMMsl (uudposbie)
o0pa3oBaTeJibHbIE
Bcero | Konrpoubnbie | IIpakrunuyeckue
padoTsI padoTsI pecypebt
MHOXeCTBa pallMOHAIILHBIX U 14 1
1 JIEACTBUTEIIbHBIX YUCE.
PaunoHanbeHbIe ypaBHEHUS U
HEPaBEHCTBA
Oynkiun u rpapuku. CTeneHs ¢ 6
2 LEJIbIM [T0Ka3aTeNEM
Apudmernueckuit KOpeHb N—0i 18 1
3 creneHu. MppanuoHaabHbie
YpaBHEHUS U HEPABEHCTBA
®opMysIbl TPUTOHOMETPHH. 22 1
4 Tpuronomerprueckue ypaBHEHHs
[TocnenoBaTeabHOCTH U IPOTPECCUH 5
5
[ToBTOpEHME, 0000IICHUE, 3 1
6 crucTeMaTu3alurs 3HaHUI
OBULIEE KOJIMYECTBO YACOB 110 68 4
MMPOT'PAMME
11 KUIACC
Ne HaunmeHoBaHue pa3iesiOB U TeM KoaunuyecTBo 4acos DJIeKTPOHHbIE
n/n NporpamMmabl (uudposbie)
o0pa3oBaTeJibHbIE
Bcero | Konrpoubnbie | IIpakTuueckue
padoTsI padoTsI pecypebt
CreneHs ¢ pallMOHAIBLHBIM 12 1
1 nokasaresneM. [lokasarenbHas
¢bynknus. [TokasarensHble ypaBHEHUS
Y HEPaBEHCTBA
Jlorapugmuueckas QyHKIUS. 12
2 Jlorapudmuueckue ypaBHEHUS U
HEpPABEHCTBA
Tpuronomerpuueckne GyHKIUU U UX 9 1
3 rpaduxu. TpuroHomerpuyeckue
HEpPABEHCTBA
[TpousBoanas. [Ipumenenue 24 1
4 IIPOU3BOJHOM
5 WNHuTterpan u ero npuMeHeHus 9
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6 Cuctembl ypaBHEHUN 12 1

7 HarypasbHble 1 1IeITbIe YncIIa 6
[ToBTOpenwue, 0600mIeHNE, 18 2
8 cucTeMaTu3anus 3HaHUI
OBHIIEE KOJIMYECTBO YACOB 11O 102 6
IMPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Anredpa u Hauana MareMaTuueckoro aHanusa 10-11 xkiaccel. ba3oBblil 1 yriyOaeHHbINH YPOBEHbD.
IIpocemienue, 2023r.
METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

- H. E. ®énopoBa, M. B. TkauéBa AnreOpa m Havaga maTeMatuuyeckoro anammza 10—11 kmacchr
Metoauueckue pexkomeHnganuu k yueonuky 1. A. Anumona, FO. M. Konsruna, H. E. ®&énopoBoii u ap.
[Ipocsemnienue, 2023r.

- Anrebpa 1 Havaa MaTeMaTHYecKoro aHanusa. Jugakruaeckue Mmatepuaisl. 10 kmacc 6a30BbI ypOBEHB
[Ma6ynun M.U. u ap [Ipocsemienue, 2017 r.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

Ilepedyenb HM(PPOBBIX U IJIEKTPOHHBIX 00pa30BaTEILHBIX pecypcoB

Conepxanue Anxpec

XpaHnHIe eAMHON KOJUIeKIny (poBHIX 00pazoBaTenbHBIX pecypcoB | http://school-collection.edu.ru

denepanbHas cucteMa HHDOPMAIMOHHO-00pa3oBaTeNbHBIX pecypcos | http://wmolow.edu.ru

(uHOpMaIMOHHBIN TOPTAI)

XpaHWIHIIE HHTEPAKTUBHBIX DJICKTPOHHBIX 00pa30BaTebHBIX pecypcoB | http://fcior.edu.ru

IToaroroBka K sK3aMeHaM https://math-ege.sdamagia.ru
http://alexlarin.net

DJeKTpOHHAs IIKOJIA «3HAHUKa» http://znanika.ru/
TectupoBanue online 5-11 kmaccsl http://www.kokch.kts.ru/cdo/
Marepuansl EI'D u THA http://www.fipi.ru/
Odurmanbherii cait EI'D http://www.ege.edu.ru/

®denepanbHbIi IOPTa, OCPOMHOE KOJIMYECTBO MaTeEpUaia, B TOM YUCIIE http://www.edu.ru/index.php
onnaitH-tectsl EI'D u 'A no BceM npeameram
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http://school-сollection.edu.ru/
http://wmolow.edu.ru/
http://fcior.edu.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://znanika.ru/
http://www.kokch.kts.ru/cdo/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.edu.ru/index.php

OTKpBITHII OaHK 33/1aHU 110 MaTEMaTUKE

http://mathege.ru

Ob6pazoBarenbHblil mopTan «Poccuiickas 3JeKTPOHHAS [IKOJIa

http://resh.edu.ru/
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