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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOI'O 00pa30oBaTeIbHOIO CTAaHJAapTa CpeIHEero oouero odpa3zoBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MaTeMAaTHYECKOMY O0Opa3oBaHHUIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOI'O, JMYHOCTHOI'O M IIO3HABATEILHOTO DPa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHalu3a» SBIAETCS OJHUM H3 Hauboiee
3HaYUMBIX B MPOTpaMMe CTapIIel MIKOJIbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOUMOM JIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHHUBEPCATIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIAJICHUS] 3aKOHaMH (U3MKH, XUMHH, OWOJOTMM, TOHHMMAHUS OCHOBHBIX TEHACHIUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIb30BaTh UX B HOBCGILHCBHOI;'I )K3HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOTrMMHU MATCMATUYCCKHMMU KOHCTPYKIOUAMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKPETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anrerm 1 HaydaJl MaTEMAaTHYCCKOI'O
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITEIbBHOITO ~ MOCTPOCHHMS ~MAaTEMaTUYECKUX MOJENIEeW peajbHbIX CHUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTE€MaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obmamaer 3HAYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIIOM, KOTOPBIA peanu3yercs
KaK 4yepe3 y4eOHBI MaTepuai, CocoOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS,
TaKk ®W depe3 crnenupuKky ydeOHOW MACATENHHOCTH, TpeOyIomeld CaMOCTOSTEIHHOCTH,
AKKYpaTHOCTH, HpOJIO.]'DKPITGJ'IBHOﬁ KOHIOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYeHHBIN pe3yibTarT.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMaTHUYECKOTO aHajan3a JIEKHT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrtpykTrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEIYyOIne
COJIepKaTeIbHO-METOANYECKHe JUHUM: «Uucrna u BeUUCIHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOAUYCCKUC JIMHUU HU3YYalOTCA Ha IMPOTSXKCHUU ABYX JICT
00yJeHus1 B CTapiied MIKOJe, €CTECTBEHHO JOIMOJHIS APYT APyra W TOCTEIIEHHO HACHIIIAsICh
HOBBIMH TEMaMH W pas3aciiaMu. I[aHHBIﬁ KypC ABJICTCA HWHTCTPATUBHBIM, ITOCKOJIBKY
oOpenuHsIET B cede CoJep)KaHUE HECKOJBKUX MaTeMAaTHYeCKUX JUCHHILIUH: anredpa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKHUM allllapatoM, y HUX TOCJIEeI0BATEIBHO
dbopMUpYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMAaTHYECKYI0 MOJENbh PEalbHON
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3aqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOMUeCKass  JUHUSA  «Yucna W BBIYMCIICHUS» — 3aBepIIaceT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAayaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIYMCIIUTEIFHBIX HABBIKOB, BKJIFOUAIONIUX B CE0s HMCIIOJIB30BAHHE PA3IUYHBIX (POpPM 3ammcu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pPAUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOydaromuecss MOJy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAaHMS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKECHHIA.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEANU3YyeTCAd Ha MPOTSHKEHUU BCEro oOydeHHs B
CTaplled WIKOJE, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3a7a4u. OOy4daromuecs OBIaaeBal0T Pa3IMuHbBIMA METOAAMH PEIICHUS [ENbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCITOIB3YIOTCS MPU UCCIECTOBAHUU
GyHKIMI C TOMOIIBIO MPOU3BOTHON, PEIICHUH MPHUKIAIHBIX 3a/ad M 3ajad Ha HaXOKJIEeHUe
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTerneHu W jorapudmbl. brnarogaps u3yudeHuio anreOpanmueckoro
MaTepuaia MPOUCXOIUT JaNbHEeIee pa3BUTHE ATOPUTMHYECKOTO H aOCTPAKTHOTO MBIIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

ConepkarenbHo-MeToanueckas JUHUs «OyHKIUU U TpaQuKku» TECHO TMEeperuieTaeTcst ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKUIMN AIs
pEelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEATbHOW >KM3HM TECHO CBS3aHO KakK C
MaTEeMaTUYeCKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OosbIIoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, WCCIEJOBATh TOJMY4YeHHbIE (YHKIHUU, CTPOUTh HUX TpaduKH.
Marepuasni 3TOH COAEpP)KATEIbHON JIMHUM HAUEJIE€H Ha pPa3BUTHE YMEHHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpaduyeckod U croBecHOH. Ero wu3yueHue crnocoOCTBYEeT pPa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacuIMpuTh KPYT Kak MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYITHBIX 00y4JalomuMcs, y
KOTOPBIX TMOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUH, OTIPEACIATh UX
HauOOoJbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIOM@Aaau Guryp u oObEMBI Tel, HaXOIUTh



CKOpPOCTH U YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMS MAaTeMaTHYECKUX MOJCNIed peallbHbIX CHUTYyallud, HaXOXIACHUS
HAWJIY4IIEro PELICHUs] B MPUKIATHBIX, B TOM YHCIIE COIMAIbHO-2KOHOMHUYECKHX, 3aj/layax.
3HaAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajIu3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(hOpMaIIbHO-JIOTHYECKOTO M KPEATUBHOT'O MBIIUICHHUS, (DOPMUPOBAHUIO YMEHUN paclio3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaK HayKu, M HX
aBTOpax.

ConeprkaresibHO-MeTOoAMYecKas TUHUsSI «MHOXeCTBa U JIOTUKa» B OCHOBHOM IOCBSIIICHA
AJIEeMEHTaM TEOPUHU MHOKECTB. TeOpeTHKO-MHOXKECTBEHHbIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMATHKU W MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3feibl MaTeMaTHKU W €€ NPWIOKEHWH, OHM CBA3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCUUIIMHBI B enuHoe uenoe. I[loaromy BaXHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBCHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTHMKH U HCIOJIb30BaTh €ro s
BBIPKEHHS CBOMX MBICIICH.

B kypce «AnreOpa u Hauana MaTeMaTUYECKOTO aHAM3a» MPUCYTCTBYIOT TaKkKe OCHOBBI
MaTEeMaTHYECKOT0 MOJICITMPOBAHMS, KOTOPBIC MPU3BAaHbI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIel pealbHBIX CUTYyaIlui, UCCIIEIOBAHUS 3TUX MOJENICH C MOMOIIBIO armapara ajireopsl u
MaTEeMaTUYeCKOro aHajln3a W MHTEPIPETAlMU TOJYYEHHBIX pe3yibTaToB. Takue 3amaHus
BIUIETEHbl B KaXJbli M3 pa3/ieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
UCIIOJIB3YETCs ISl pelleHUsl MPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
ydamuecss — pa3BUBAIOT  HAONIOAATENIBHOCTh,  YMEHHME  HAXOJIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JestenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a7ad OpPraHu3yeTcs B
Mpolecce U3y4eHHs BCeX TEM Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTUYecKoro aHajan3a Ha 6a30BOM

ypOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezenmo B 11 kiacce, Bcero 3a 1Ba
roja ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiel 3HAHUU U pPEaIbHOM JKU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazateneMm. CtanaapTHas ¢Gopma 3aluCH JeHCTBUTENBLHOIO YUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMM HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a1ay WU 3a/1a4 U3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TpaPUKH

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

OO6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHast QyHKIMsI ¢ HaTypajdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHHsl  IocieoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIeH reoMeTpHuecKOoi MpPOTPEeCcCHH.
@dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosp30BaHME MPOrpeccuu Uil PEIICHMs PEeabHBIX 3aJad
IIPUKJIAHOTO XapaKTepa.



MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu Haj MHOxecTBamH. [{uarpammbl Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara Uil ONMCAHUS PEATbHBIX MPOLIECCOB U SIBICHUM, NPHU
pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

Crenensb ¢ pallMOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTapH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBanne BbIpaKEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TpriMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHMH. PelieHue npukiaagHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonnueckue  QyHkiuu. IIpomMexyTku MOHOTOHHOCTH  (YHKIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHKIMM. HauOonbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u norapudpmMuueckas GyHKIUH, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Hcnonp3zoBanue rpadukoB (QyHKIUN 175 MCCIEIOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbie 31eMeHTapHBIX (GYHKIMH. DOpMyNbl HaX0XKIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TprumeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (P)YHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHns (PyHKIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOAHON A HAXOXKACHHUS HAWIYYIIEro peUleHHs] B MPHUKIaIHBIX
3ajaydax, s ONpeaesieH|sl CKOPOCTH MpoIiecca, 3aJaHHOTro (OopMyIIoi Uit rpadukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wuterpan, ero reomeTpuyeckuid M (¢uU3MYECKUl cMbICI. Bblunmcienue MHTErpana Imo
dbopmyne Hetorona—JleiiOHuIa.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3ylbTAaThl OCBOCHHS MpOrpamMmbl yueOHOro mpenmera «MaTemaTHKa»
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUIICKON Ipa’kJaHCKON MIESHTUYHOCTH, YBaKEHUS K MPOILLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJAJla B MOCTPOCHHE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

PuU3nYeCcKoe BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBEHON JEeSITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKECHHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUHU TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIIPABIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM



I00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOjeM; OpueHTaluell Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHHEM SI3bIKOM MAaTE€MATHUKHM M MAaTE€MaTUYECKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbIMU  OeliCMEUaMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00 Yalowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAIOUIe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIUPOBATH OINpPEAENICHUs MOHATUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YaACTHBIC U 0OIINE; YCIOBHEIE;

® BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B (akTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® J[eTIaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (TIPSMBIC H
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, TPUBOIUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BEIOMpATh CIOCOO pelieHus y4eOHON 3amadn (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HICITOJIB30BATh ~ BONPOCHI ~ KaK  HCCIICNOBATEIIbCKUH  HHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCH], GUKCUPYIOITUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO  CILUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIEeIOBaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;



® CaMOCTOSTEJIEHO (POPMYITMPOBATH 00OOIIEHNUS U BBIBOABI IO pe3yiIbTaTaM MpOBEIEHHOTO
HAOJIO/IEHUs, UCCIIEeIOBAaHUS, OICHUBATh JOCTOBEPHOCTHh IOJYYEHHBIX DPE3YyJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;
® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCa, a TAK)KE BBIIBUTATH MPEANOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.
Pabora ¢ uapopmarueit:
® BBISIBJIATH AC(PUINTHI HHPOPMALIUH, TaHHBIX, HECOOXOAUMBIX JIJIsl OTBETa HA BOMIPOC U JJIS
peLIeHHS 3a/1a9u;
eBEIOMpaTh MHGOPMAIMIO W3 HCTOYHMKOB pa3jMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MPEeJICTaBICHMUS,
® CTPYKTypUpOBaTh HMH(OpMalMIO, MPEACTaBIATh €€ B  pa3iuuHbX  (opmax,
WLTIOCTPUPOBATH TpaduuecKy;
® OIICHMBATh HAAEKHOCTh HH(OpPMALMU 1O CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.
2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKOB 00YYATOUUXCA.
Ob6menue:
® BOCIIpUHUMATH ¥ (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH H UEISIMHU
OOlIeHHs; SCHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
®B Xx0/e 00CYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, IPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAIlCJICHHBIE Ha TIOWCK pEIIeHHS,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacCTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,
® [IPEJICTABIATh PE3Yy/bTaThl PEILICHUs 3a/auM, 3KCIIEPUMEHTa, HCCIEeIOBaHUs, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.
CoTpyIHUYECTBO:
® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAILHONW paOOTHI TIPU
peleHny y4eOHBIX 3a/1a4; IPUHUMATD 11eJIb COBMECTHOM JESTeNbHOCTH, IMJIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;
® y4acCTBOBATh B TPYNIOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHHH, «MO3TrOBBIE
MITYPMBI» W WHBIE); BBHINOJHATH CBOIO YacTh pabOTBl W KOOPIWHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:
COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.



CaMOKOHTPOJIb:

® BJIaJIeTh HaBbIKAaMU MTO3HABATENIbHOM pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX JIeHCTBHI
¥ MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a1auu;

® [IPEIBUJETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPU PEIICHUHU 3a1a4d, BHOCHUTH
KOPPCKTHUBBI B ACATCIbHOCTh HA OCHOBC HOBBIX O6CTO$ITCJIBCTB, JaHHBbIX, HaﬁﬂeHHLIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATb COOTBCTCTBUC pPE3yJibTaTa LCIWM U  YCIOBUAM, 06’b$ICH$ITB IMPUYIUHBL
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO O0ECTIeunBaTh JOCTHIKEHUE CIIETYIOUIMX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia v BEIYMCICHUAS

OnepupoBaTh MOHATHSAME: PAIlMOHATBHOE M JCHCTBUTEIHLHOE YHCIIO, OOBIKHOBCHHAS U
JECATHYHAS APOOb, TPOIICHTHI.

Bremonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIaMHU.

BoImonHaTe TIpHOIMKEHHBIC BBIYHCICHUS, WCIONB3YS IpaBUiIa OKPYIJICHHS, JeNaTh
MPHUKUIKY U OIICHKY pe3yJbTaTa BEIYHCICHUH.

OnepupoBaTh MOHITUSIMH: CTETNEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpalIbHOM CTENEHM; HMCIOJNb30BaTh MOAXOASIIYI0 (hOpMy
3aMKUCH JCHCTBUTEIHHBIX YHACEN [Tl PEIICHUS MPAKTUICCKUX 33]1a4 M MPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATHUSMHU: CHHYC, KOCHHYC M TaHTEHC IIPOW3BOJIBHOTO  YTJIa;
MCIOJIb30BATh 3aMMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKHEe (YHKITHH.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh MOHSATHIMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE, PAIlHOHAIBHOE,
UppaIroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHHCE,

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH W pemiarh
TPUTOHOMETPUYECKHE YPABHEHUSI.

BBImomHATE MpeoOpa3oBaHusl MENbIX, PAIMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKCHUH H
pelIaTh OCHOBHBIC THITBI IIEJIBIX, PAIIHOHATBHBIX H HPPAIMOHATLHBIX YPABHECHUI H HEPABCHCTB.

[TpuMeHsTh ypaBHEHHS] U HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYeCKUX 3a/ad M 33134 U3
pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.

MonenupoBaTh pealbHBIE CHTYal[Md Ha S3BIKE alreOphl, COCTaBJIATh BBIPAKCHHS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/a4yd, WCCICI0BATh TIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM armapaTa anreOpebl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATHAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIMH, 00IacTh ONPEICICHHS
Y MHOKECTBO 3Ha4eHUH QyHKINUH, TpaduK PYHKIIUH, B3AKMHO 00paTHBIC ()YHKIIUH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (YHKIUHU, HYIH (PyHKIUH,
IIPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W uyuTaTh rpa@uKu JUHEHHON (YHKIHMH, KBaJIpaTUYHOW (PYHKIIMH, CTETICHHON
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCT, apU(METHUECKass U T'€OMETPHUECKast
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

3a/1aBaTh NOCJIEI0BATENIbHOCTH Pa3IMYHBIMU CIIOCO0aMU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEeleHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUlsl ONUCaHUs PeaIbHBIX IPOLECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, L€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YU CEN, PA3JIOKEHUE YHUCIIA HA IPOCTHIE MHOKHTEIN ISl pELICHUS 3a/1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIA, TeCATUYHBIE U HATYpaJbHbIC JJOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM JJs NpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMHM: TIOKA3aTeJIbHOE YPAaBHEHUWE W HEPABEHCTBO; pEIIaTb OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUM, CcoAepXkKaluX JOorapugMmbl; OINEPUPOBATH
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHE U HEPaBEHCTBO; pElIaTh OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPAaBHEHUM JIJIS1 PEIICHUS] PAKTUYECKUX 3a]1a4.

Haxonuts pemenns npocTenmmnx CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.



DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUSMH: MEpPUOANYECKas (YHKLIHSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HaUOOJbIIee M HAUMEHbIIeEe 3HAYeHUs (YHKIUU Ha
IPOMEXYTKE; UCIIOIB30BaTh UX ISl HCCIICAOBaHUS (DYHKINH, 3aJaHHON TPaduKOM.

OnepupoBaTh  NOHATHAMH:  TIpadUKH  IIOKa3aTeNbHOW,  JIorapupMUYEcCKOod |
TPUTOHOMETPHUYECKUX (PYHKIHI; n300pakaTh X Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKkyu JUHEHHBIX YpaBHEHHH W
UCTIONIb30BATh UX JUISl PEILICHUS CUCTEMBI JIMHEHHBIX YPaBHEHUI.

Hcnonb3oBate Tpapuku (YHKUIUN A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYruX y4eOHBIX JUCHUILINH.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

OnepupoBaTb  HOHATUAMM:  HENpepblBHAas  (QYHKUUSA; NPOU3BOAHAS  (PYHKLMHU;
UCTIOJIF30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM TSl PEIICHHS 3a/1a4.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOU3BEICHUS, YACTHOTO (DYHKIIUH.

Hcronp30BaTh TMPOM3BOJAHYIO JUIS HCCIEAOBaHMSA (QYHKIMM HAa MOHOTOHHOCTH |
HKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThI UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTe MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJIE COLMATBHO-DKOHOMHYECKHX, 33/1a4aX.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U UHTErpai; MOHUMAThb F€OMETPUUYECKUH U
(bu3nyecKuil CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTAPHBIX (PYHKIUI; BBIYUCIATH MHTETpal Mo (popmyie
Hrrorona—JleitOnuna.

Pemate nmpukiasHble 3a/1a4i, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

MHoecTBa pallMOHAIbHBIX U
IEUCTBUTENBHBIX uncell. ParimoHanbHbIe
YpPaBHEHUS U HEPABEHCTBA

Oyukuun U rpaduku. CTeneHs ¢ HelbiM
mokKasarelieM

Apudmernaeckuii KOpeHb N—0i CTETIeHH.
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA

@DopMysbl TPUTOHOMETPHH.
Tpuronomerpruyeckue ypaBHEHUS

IlocnenoBaTeabHOCTH U nporpeccnuu

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

14

18

22

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



~N O 01 b

11 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Crenens ¢ palMOHaIbHBIM IIOKA3aTENIEM.
IToka3zarenbHas pynkuus. [lokasarenbHble
YPaBHEHUs U HEPABEHCTBA

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

Tpuronomerpruyeckue GyHKIHHA U UX
rpaduku. TpuroHomeTpruiecKkue
HEpPaBEHCTBA

[IpousBoaHas. [Ipumenenne mpon3BOgHON
WHTerpan n ero npuMeHeHus

Cucrembl ypaBHEHU

HatypanbHble u nensle uncia

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

wn Tema ypoka

1 MHOX€eCTBO, Ollepaluy HaJ MHOKECTBAMM.
Huarpammsl Ditiepa—BenHa
Pannonanenele yncina. OObBIKHOBEHHbBIE U

2 JECSITUYHBIE TPOOH, IPOLIEHThI, OECKOHEUHbBIE
HEepUOINYECKUe IpooH
Apudmernueckre onepanuy ¢ pauoHaIbHBIMU

3 YHCIaMH, TIPeoOpa30BaHMs YHCIOBBIX
BBIPKEHUMN
[Tpumenenue apobei U NPOLEHTOB IS PEILIEHUs

4 IIPUKIAIHBIX 337a4 U3 Pa3IMYHBIX OTpacien
3HaHUN U peaTbHOM KU3ZHU
[Tpumenenue apobeii U MPOLEHTOB IS PEeIlIeHUs

5 IPUKIAIHBIX 337a4 U3 Pa3IMUHBIX OTpacien
3HaHUN U PeaTbHOM KU3ZHU

6 JleicTBuTeNbHBIE YKclia. PalimonanbHbIe U
UppalOHAJIbHBIC YHCIIa

v Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU
YUCIaAMHU
[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIA

8 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUMCIICHUH

9 ToxecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHus

10 YpaBHEHME, KOPEHb YPaBHEHHUS

11 HepaBeHcTBO, pelieHue HepaBEeHCTBA

12 Meroa uHTEpBaJIOB

KoaunuecTBO 4acoB

Bcero

o

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl



13

14

15

16

17

18

19

20

21
22

23

24

25

26

27

28

Pemmenue uenbix u JpoOHO-paliOHATBHBIX
YpaBHEHUI U HEPABEHCTB

KonrtponsHas padora o Teme "MHOXKecTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YHCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
OyHKIHS, CIOCOOBI 3aaHus GyHKIMH. B3aumMHO
oOpaTHble GyHKIIUN

['paduk pynkuuu. O61acTh OnpeneaeHus u
MHOECTBO 3HaueHuM pyHkumu. Hynu ¢pyHKInum.
[IpomexyTKH 3HAKOIIOCTOSIHCTBA

YérHble U HeYETHBIE PYHKIINU

Crenens ¢ nensiM nokasareneMm. CrangapTHas
dbopma 3anucu AeWCTBUTEIBHOTO YHCTIa
Hcnonp3oBanue noaxosimen (opMbl 3aITUCH
JEHCTBUTENBHBIX YHCEN JUISl PELICHMUSI
MPaKTUYECKHX 3a/1a4 U MPEICTABIECHUS JaHHbIX
CrenenHas (yHKIHS C HATypaJbHBIM U LIETBIM
noka3areneM. E€ cBolicTBa u rpaguk
ApudmeTnueckuii KOpeHb HaTypaibHON CTENEHH
Apudmerndeckuit KOpeHb HATypaIbHOUN CTETICHU
CoiicTBa apu(MeTHUECKOro KOpHs HaTypalbHON
CTEEHU

CaolicTBa apu(PMETUUECKOTO KOPHS HATYpallbHOM
CTETIEHU

CoiicTBa apu(MeTHUECKOro KOPHS HaTypaibHOM
CTETEeHH

JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—0ii
CTETIEHU

JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—Oif
CTETeHH

JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—0ii
CTETIEHU

T



29

30

31

32

33

34

35

36
37

38

39
40

41

42

43

44

HeticTBus ¢ apuMeTHIECKUMHU KOPHSAMHU N—OM
CTENeHU

JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTCIICHU

Pemmennie nppainoHaabHBIX ypaBHEHUH U
HEPaBEHCTB

Pewienne nppaliuOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

Perenne nppalinoHanbHbIX ypaBHEHUH U
HEPaBEHCTB

Perennie nppalinoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

Pemenne nppanmOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

CaoticTBa u rpaduK KOpHsI N-Oi CTEHeHH
CgoiicTBa u rpaduk KopHs N-0if cTenenu

KonrtponbHas padora no reme "Apudmernueckuit
KOpeHb N—oM crenenu. MppannonansHble
YPaBHEHHUs U HEPABEHCTBA"

CuHycC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMeHTa
CuHycC, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO
apryMmeHra

ApKcuHyC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO
apryMeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHNE
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOTO
apryMeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHNE
TPUTOHOMETPUUYECKUX (PYHKIIUN YHUCIOBOTO
apryMeHTa



45
46
47
48

49

50

o1

52

53

54
55
56
57
58
59

60

61

62

OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanye TPUTOHOMETPUUECKUX
BBIPKEHUMN

[IpeoOpazoBanue TPUTOHOMETPUUECKUX
BBIPKEHUMN

[IpeobpazoBaHne TPUTOHOMETPUYECKUX
BBIPKEHUMN

Pelenre TpUroHOMETPUYECKUX YPABHEHUN
Pelenue TpUroHOMETPUUECKUX YPABHEHUN
Pelenue TpUroHOMETPUUECKUX YPABHEHUN
Pelenue TpUroHOMETPUUECKUX YPABHEHUN
Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

KonTponbhas pabota no reme "dopmynsl
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE
ypaBHeHuUs"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
nocJexoBareIbHOCTEN. MOHOTOHHBIE
OCJIEN0OBATEIILHOCTHU

ApudmeTrnueckasi U reoMeTpuyecKas

mporpeccuu. Hcnons3oBanue nporpecCuu Juisd

pellIeHus peaJbHbIX 3a7a4 IPUKIIaTHOTO
Xapakrepa

e

e el e



63

64
65

66

67

68

beckoHe4HO yObIBaroIasi reoMeTpu4ecKast
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH
reOMETPHYECKON MPOTrPEeCcCUu

dopmya CI0KHBIX MTPOLEHTOB
®opmysa CI0KHBIX MTPOLEHTOB

O06001menne, cucteMaTru3ays 3HaHHH 32 Kype
anreOpbl M HavYaJl MaTeMaTu4deckoro anaimsa 10
KJacca

Htorosas xoutponpsHas padora (IIpomexxyrounas
aTTecTaIus)

O06o0011eHne, cucTeMaTu3alus 3HaHUH 3a Kypc
anreOpbl 1 HavYaJl MaTeMaTudeckoro ananmsa 10
KJacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KJIACC

Ne

n/n

12

13
14

15

16

Tema ypoka

Crenensb ¢ palliOHATBHBIM ITOKa3aTEIEM
CBoiicTBa cTEIEHU

[IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALITIX
palnMoHaIbHBIE CTETICHU

[IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALITIX
palnMoHaIbHBIE CTEIICHU

[IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX
panrOHAIbHBIC CTCIICHH

IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA
IToka3zaTenbHble YpaBHEHUS U HEPABEHCTBA
IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA
[Toka3zaTenbHBIC YpaBHEHUS 1 HEPABEHCTBA
[TokazarenbHast pyHKLMS, €€ cBOWCTBA U TpaduK
Kontponbnas padota o teme "CremneHs ¢
panMoHanbHBIM MoKasareneM. [lokazaTenbHas
¢bynknus. [lokazarenbHbIe ypaBHEHUS U
HepaBeHCTBa"

Jlorapudm uncna

JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI
[TpeoOpa3oBanue BBIpaKEHNUH, COACPIKAIINX
sorapupmbl

IIpeoOpa3oBanue BBIpAXKEHUN, COACPIKALLINX
Jorapu@msl

KoaudecTBO 4acoB

Bcero

e el e

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
U3y4eHus

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl



17

18

19
20
21
22

23

24

25

26

27

28

29
30
31
32

33

34
35

[TpeoOpa3oBanue BEIpaKCHUH, COEPIKAIINX
norapupmbl

[IpeoOpa3oBaHue BEIpAKEHH, COIEPIKALTUX
sorapudmpl

Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEpAaBEHCTBA
Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpaduk

Jlorapudmuueckas ¢pyHkIus, e€ CBONCTBA U
rpauk

Tpuronomerpuvecknue GyHKINHU, UX CBOHCTBA U
rpaduku

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

Tpuronomerpuyeckue QyHKIINH, UX CBONCTBA U
rpaduxu

Tpuronomerpuyeckue QyHKIINH, UX CBONCTBA U
rpaduxu

IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
IIprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonTponbhas pabota no teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

HepaBeHCTBa. TpuroHoMerpuyeckre QyHKIMH U
ux rpaduku. Tpuronomerpuuecke HepaBeHCTBA"

HenpepriBHble GyHKIINN
Meroa MHTEpBAJIOB JUIsl PELICHUS] HEPABEHCTB

e e

e



36
37
38

39

40

41
42

43

44

45

46

47

48

49

50

51

52

53

MeTto MHTEpPBAJIOB ISl pEIICHUS HEPABCHCTB
[IpousBonnas GyHKIIMN
[IpousBonnas GyHKIUN

['eomerpuueckuii u PU3NIECKUIA CMBICTT
MPOU3BOAHOMN

I'eomerprueckuii u GU3NIECKUN CMBICIT
MPOU3BOIHOMN

[Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH
[Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKINH

[Ipon3BoaHast CymMMBl, IPOU3BENCHHUS, YACTHOTO

byHKIUH

HpOI/ISBO,I[HaH CYMMBI, ITPOU3BCACHUS, HACTHOT'O

byHKIUH

[Ipon3BoaHast CyMMBI, IPOU3BEIECHHUS, YACTHOTO

byHKIUH

IIpumeHeHne MpON3BOJHON K HCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumeHeHne MPONU3BOIHON K UCCIIEI0OBAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
Haxoxzaenune HaubombIIero 1 HAMMEHbILIETO
3Ha4YeHus1 QYHKIIUU Ha OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIMU Ha OTpEe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIMU Ha OTpEe3Ke

Haxoxzaenne HaubosbIIero 1 HAMMEHbBILIETO
3Ha4YeHUs1 QYHKIUU Ha OTPE3Ke

e

e T



54

55

56

57

58
59

60

61

62

63

64

65

66

67
68

69
70

Haxoxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIHUU HAa OTPE3KE

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HaueHUs! QYHKIMU HAa OTPE3Ke

[IpumeneHne mpoU3BOTHON I HAXOXKACHUS
HAWTYYIIEro PeHIeHus B MPUKJIAIHBIX 3a/1a4ax,
JUIS OTIPEICJICHUs CKOPOCTH Mpoliecca, 3aJaHHOTO
dhopmyIoit wiu rpadpukoM

KonTponbnas padota no teme "lIpousBogHast.
[Ipumenenue npou3BoHOK"

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX
[lepBoobOpaznas. Tabnuia nepBooOpa3HbIX

WuTerpan, reoMeTpruueckuil 1 Gu3nyecKuii
CMBICJI HHTErpajia

HHTerpai, reoMeTpudecKuii U pU3NISCKU
CMBICJI MHTETpania

WuTerpan, reomeTpuyeckuil 1 GpU3NIECKuil
CMBICII UHTErpajia

Brruncnenmne unrerpana no ¢popmyie
Herorona—JleniOunma

Brruncnenmne unrerpana no ¢popmyie
Herorona—JleiiOunma

Brruucnenue uaTerpana no gpopmyie
Hrrorona—JleiiOnumna

Brruncnenmne unrerpana mo ¢popmyiie
Herorona—JleiOunma

Cucrembl TMHEHHBIX YPaBHEHUN
Cucrembl TUHENHBIX YPABHEHUN

Pemrenne npukitagHeIxX 3a/1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue nmpukiagHbIX 3a/1a4 C TOMOIIBIO

e

T



71

72

73

74

75

76

77

78

79

80

81

CHUCTEMbI JINHEHHBIX YpaBHEHU

CucreMbl ¥ COBOKYITHOCTH LENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX YpaBHEHUH U
HEPaBEHCTB

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUIECKUX YpaBHEHUH U
HEPaBEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUUECKUX YpaBHEHUI U
HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
palOHaIbHBIX, UPPALMOHAIIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX YPAaBHEHUN U
HEPABEHCTB

Wcnonb3oBanue rpadukoB GyHKUNN A5
pelIeHNs] ypaBHEHUIN U CUCTEM

Hcnonb3oBanue rpagukoB GyHKIMHA A5
pelIeHns ypaBHEHUN U CUCTEM

[IpumeneHne ypaBHEHUM, CHCTEM U HEPABEHCTB K
PELICHNI0 MaTeEMaTUYECKHX 3aJa4 U 3a]a4 U3
pa3IMyYHbIX 00JacTel HayKU U peasibHOM KU3HU
KonTponbnas padota no teme "HnHTerpan u ero
npuMeHeHust. CucTeMbl ypaBHEHUN"
HatypanbHble 1 1iensle yncia B 3a7a4ax U3
peanbHOU KU3HU

HatypanbHble 1 1ienble yncia B 3a7a4ax U3
peanbHOU KU3HU

HarypanbHble u niensle 4ucia B 3a7a4ax u3
peanbHOU KU3HU



82
83
84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

[Ipu3Haku JeTMMOCTH LEIbIX YUCE
[Ipu3Haky JeTMMOCTH LENbIX YUCEI
[Ipu3Haku JeTMMOCTH LENbIX YUCEI
[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS
3HaHUU. YpaBHEHUSA

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HAHUU. Y paBHEHUS

[ToBTOpenue, 0000MIEHNE, CHCTEMATH3AIHS
3HaHUN. Y paBHEHUSA

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUA

[ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHUN. YpaBHEHUSA

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUA

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil. HepaBencrsa

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. HepaBencrsa

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. HepaBeHcTBa

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHU#. CUCTEMBI YpaBHEHHI
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHuH. CucTemMbl ypaBHEHUN
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHu. OyHKIMHN

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHu. OyHKIMHN

e



99 HroroBas koHTposbHas paboTa
100  Hrorosas KoHTpoIbHas paboTa
O0o0mieHne, cucTeMaTh3alus 3HaHUK 3a Kypc

101  anreOpsl ¥ Hauam MaTeMaTH4ECKOro aHaimsa 10-
11 kiaccoB

O06o0011eHne, cucTeMaTu3alus 3HaHu| 3a Kypc
102  anreOpsl 1 Hauas MaTeMaTHYeCKOro aHanmsa 10-
11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Maremartuka: anrebpa U HadaJla MaTeMaTHYECKOT0 aHaJIn3a, reoMeTpus. Airedpa u Havaina
MaTeMaTudeckoro anaamsa, 10-11 xmaccel/ Anumos LA, Konsarun FO.M., Tkauesa M.B. u

npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

®énopora Hanexna EBrenpeBHa

TkauéBa Mapust Bnagumuposna

Martemaruka: anrebpa 1 Hayalia MaTEMaTHYECKOTO aHallu3a, TeOMETPUS
Anrebpa u Havasia MaTeMaTudeckoro anainusa 10—11 kmaccel
Metoauueckue pekomeHaanuu k yueonuky L. A. Anumosa,

IO. M. Konsirnna, H. E. ®€noposoit u np. 2023r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






