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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma y4yeGHOro Kypca «Anredpa M Havaja MaTeMaTHUYECKOTO aHaIH3a»
6a3oBoro ypoBHs st oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEro oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MAaTEMAaTHYECKOMY OOpa3oBaHHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHusa. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISIOIIMMU OCHOBY JUIS CaMOPA3BUTHUS U HENPEPHIBHOI'O
00pa3oBaHus, HEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHUYHOCTHOTO M IIO3HABATEILHOTO DPAa3BHTHUSA
JUYHOCTH 00YYarOLUXCS.

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaIM3a» SBIAETCS OJHUM M3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapllei MIKOJIbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecre4ynBaeT
MHCTPYMEHTANbHYI0 0a3y A HM3y4YeHHsS BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C JpYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUYECKOE U aOCTpAaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpOBHE,
HEO0OXOJUMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, 00IIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yyaliuecs: OBJIaJI€Bal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBA€T OCHOBY JUIsl YCIIELIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHUOJIOTHH, TIOHUMAaHUS OCHOBHBIX TEHJEHUUI
9KOHOMHUKHU M OOLIECTBEHHON >KM3HHU, MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX ILIM(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOXKE
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTMYECKU CTPOIMMU MAaTeMaTHMYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPKICHUS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B X0/e n3ydyeHus anreOpbl U Hadall MaTEMaTUYeCKOTrO
aHaJIM3a B CTapIIEHd LIKOJIE y4allMecs IOJIy4aroT HOBBIM ONBIT PEIIEHUs NPUKJIAIHBIX 3a7ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS MaTeMaTUYeCKUX MOJENeH  pealbHbIX CUTyallud U
WUHTEPIIPETALIMA  IOJIyYEHHBIX DPEIIEHUM, 3HAKOMSATCS C IPUMEPAMH MaTEeMaTHYECKHX
3aKOHOMEPHOCTEHl B NpUpOJIe, HayKe M B HCKYCCTBE, C BbLAAIOIIMMUCA MaTeMaTHYECKUMU
OTKPBITHUSIMHU U UX aBTOPaMH.

Kypc obnanaer 3HaYMTENbHBIM BOCHHUTATENBHBIM MOTEHIHMAIOM, KOTOPBIA peanusyercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crnenupuky y4eOHOH JEATENBHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
AKKypaTHOCTH, MPOJOJDKUTEIBbHOW KOHLEHTpAllMM BHUMAHUSA M OTBETCTBEHHOCTH 34
ITOJIYYEHHBIN pe3yJIbTar.

B ocHoBe Meromuku oOyueHHs anreOpe M HayajaM MaTeMaTHYEeCKOTO aHalu3a JISKUT
JeSITeIbHOCTHBINA IPUHLIUIT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIM3a» BKIIIOYAET CIIeIyIOIIne
coJiep)KaTeNbHO-MEeTOANYecKkre JHUHUU: «Yucna U BeMUCIEHUA», «DyHKIMM U Tpadukmy,
«YpaBHeHUs U HepaBeHCTBa», «Hauana mareMaTnueckoro aHajinsa», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE conepikaTelbHO-METOMYECKUE JTMHUHM W3Y4aroTCs HAa MPOTSHKEHMHM IBYX JIET
o0yuyeHHs B cTapuiei LIKoJe, eCTECTBEHHO MOMOJHSIS Jpyr Apyra M MOCTENEHHO HaCHIIAsCh
HOBBIMH TeMaMH U pazfenaMu. JlaHHBIM Kypc SIBISE€TCS HWHTETPaTUBHBIM, ITOCKOJBKY
oObenuHseT B ce0e cojepKaHue HECKOJbKUX MaTeMaTHYeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTeMaTHUYECKUI aHaIu3, Teopus MHOXecTB U Jp. [To Mepe Toro kak yyamuecs
OBII/IBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKHM allaparoM, y HHUX MOCJeI0BaTeIbHO
dopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MaTeMAaTHYECKYI0 MOJENb peallbHOM
CUTYyallM, MPUMEHATh 3HAHU, MOJy4YeHHbIE B Kypce «AnreOpa M Hayala MaTeMaTUYeCKOTro
aHaJIM3a», JJIs PELIEHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOW MaTeMaTHYeCKOW 3agadd, a

3aTCM UHTCPHIPCTUPOBATH HOJIy‘-ICHHBIfI pe3yiibTar.
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CopepxarenpHO-MeTONMYECKAss  JMHUA  «Yuenma W BBIUMCICHMSD — 3aBEpIIAET
(dopMHpOBaHHUE HABBIKOB HCIIOJNIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiell mkosne ocoboe BHUMaHME yaemseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIYUCITUTENFHBIX HABBIKOB, BKJIIOYAIOUIMX B Cce0S MCIOJB30BAHUE DPA3IUYHBIX (HOpM 3amucu
JEUCTBUTEIIBHOTO YHCJIA, YMEHUE PpAalUOHAJIBHO BBIIOJHATH JEHCTBUSA C HHUMH, Je1aTb
NPUKUAKY, OLEHMBaThb pe3yipTaT. OOydaromuecs IMOJIy4aloT HaBbIKM IPUOIMKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUs] JEMCTBUM C 4YHMCIaMM, 3alUMCAHHBIMH B CTaHIAAPTHOM Qopme,
MCIIOJIb30BAaHUSl MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUM.

JIluHusa «YpaBHEHHs M HEPaBEHCTBAa» PEAIM3YeTCsl Ha MPOTSHDKEHUM BCEro oOyuyeHMs B
CTapuiel IIKoJIe, IIOCKOJIBKY B KaXJOM pas3zeiie IporpamMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIMX 3a7au. OOyuarommuecs OBIaIeBal0T Pa3IMUYHbIMU METOIaMU PEIICHUS LEbIX,
palMOHATIBHBIX, UPPALIMOHAIBHBIX, TTOKA3aTEIbHBIX, JTOTApU(PMUUECKIX U TPUTOHOMETPHIECKUX
YPaBHEHHM, HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHHS UCIOIB3YIOTCS IPU UCCIIEIOBAHUN
(GYHKIMH C TIOMOIIBIO MPOU3BOIHOW, PEUICHUM NPUKIAAHBIX 3a7ad M 3a7ad Ha HaXOXJCHUE
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINOJHATH PAacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
LENbIX, PAalMOHAIbHBIX, HMPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIPQXECHUM, CoJepKallMX cTeneHu U jorapudmsl. brnarogaps usyudeHuro anreOpanyueckoro
MarepHala MpoUCXOIUT JallbHeiIee pa3BUTHE allTOPUTMUUECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydamuxcs, (pOPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYKACHUH, PaOOTBI C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEIICHHUS MPAKTHIYECKUX W €CTECTBEHHO-
Hay4HBIX 3aJja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKU.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIUU U TpaQuKM» TECHO NEPEIUIeTaeTCsl C
JpPYTMMH JIMHUSIMH Kypca, IOCKOJIbKY B KakOM-TO CMBbICIE 3aJaéT IOCJIEN0BATEIbHOCTD
U3y4YeHHS Marepuayia. V3ydeHHWe CTENEHHOW, I0Ka3aTelNbHOW, JorapuMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOHCTB M TpaUKOB, MCIOJIb30BaHME (QYHKUUH JUIs
pelieHus 3a7ad U3 APYrux Y4eOHbIX IMPEeIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aTom Gosnbiioe
BHUMaHue ynensiercss (OpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJIaMU 3aBUCHUMOCTH MEXIY
pasIMYHBIMM  BEJIMYMHAMM, HCCIIEOBaTh NOJIY4YEHHblEe (YHKIUH, CTPOUTh WX TpaduKH.
Marepuan 3TOH cojepKaTelbHON JMHMM HalleleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX  BBIpAXKaTh 3aBUCHUMOCTH MEXJy BeIMYMHAMH B pazauuHoi  (opme:
AHAINTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue crnocoOGCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M  KOHKpETH3allHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas 1nHusA «Havyana mMaTeMaTHuecKoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIIAJHBIX 3a]a4, JOCTYHBIX O0ydarolmumcs, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (QyHKIMHA, ONpEAesITh UX
HauOOJbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIoM@Aau GUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEeHMsI mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJel peaJbHBIX CUTYyallli, HaX0KJIeHUs
HAaWIy4lllero peuleHHs] B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHMYECKHX, 3a/jadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUH DPACIO3HABATH
MPOSIBIIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe W ucKyccTBe. OOyuaromiuecss y3HAIOT O
BBIIAIOIINXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEeMaTHKM Kak HayKH, M HX
aBTOpax.

CopepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA U JIOTMKAa» B OCHOBHOM ITOCBSIIIEHA
AJIEMEHTaM TEOPUH MHOKECTB. TeOpeTHKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BECh

KypcC IIKOJILHOM MaTeMaTUKU U npeajaararoT Hauboee yHI/IBepcaJIBHHﬁ SA3BIK, OGLGI[I/IHHIOH_II/Iﬁ
Crp. 4



BCE pas3enbl MaTeMaTUKU M €€ MPWIOKEHWH, OHM CBS3bIBAIOT pPa3HbIE MaTeMaTHYECKUe
JUCLMIUIMHBL B eAuHoe 1enoe. IloaTomy BakHO 1aTh BO3MOXHOCTh HIKOJBHUKY IHOHMMATh
TEOPETUKO-MHO)KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMAaTUKU M HCIHOJIb30BAaTh €ro JJis
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO0 aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIUPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIE0BAaHUS 3TUX MOJIEJIEH C ITOMOIIBIO anmnapaTa aiareopsl u
MaTEMaTUYECKOI0 aHaJIM3a M MHTEpPIpPETAlUU IOJYyUYEHHBIX pE3yJbTaToB. Takue 3aJaHus
BIUIETEHBl B KaXAbI M3 pa3lesioB IPOrpaMMBbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
MCIIOJIb3YETCS Ul peLIeHUs IPUKIAIHBIX 3a1ad. [lpu pemienun peaabHbIX IPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BUBAalOT  HAOJIIOAATENBHOCTh,  YMEHHME  HAaXOIUTb  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIONB30BaTh AaHAJIOIHI0, 0000IIAaTh M KOHKPETH3HPOBATh IMPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHu3yeTcs B
Ipolecce U3y4eHUs BceX TeM Kypca «Anredpa 1 Hauajla MaTEMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

B ydeOHOM MJ1aHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHUeCKOTo aHalln3a Ha 6a30BOM
ypoBHE oTBoaUTCs 2 "aca B Henento B 10 kimacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a JiBa
roja o0yuenust — 170 gacos.
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COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia 1 BLIYUCICHUA

Pannonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIME uuciamMu. [IpuOmmKkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKUKA U OLICHKA PE3YJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas gopma 3amucu JAeHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxoismedl QopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuil KOopeHb HaTypalbHOW creneHu. JledcTBus ¢ apudmMeTudecKuMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIAECTBEHHbIE IPE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIbI.

VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppaniuoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKMX 3aJad M 3a1ad U3
pa3InYHbBIX 001acTe HAYKH U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

@yHk1us, crocoosl 3ananus yHkun. ['papux GyHkiun. BzanmMuo oOpatHblie GyHKIMH.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUN ¢yHkuuu. Hynu dynkuuu. IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

Crenennas QyHKIMS C HaTypaJbHbIM M LENbIM MoOKa3zareneMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduk KOpHS n-0# CTENEHN.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpPEJEICHUE TPUTOHOMETPUUYECKUX  (PyHKUIMH
YHCJIIOBOI'O apryMEHTA.

Hayana maTreMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  33JaHUsl  MOCTENOBATEIbHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO yOBIBAIOLIEH MeOMETpHUUECKON MPOTrPEeCcCHH.
dopMyra CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE MPOrpeccuu Ul PELICHHs pealbHBIX 3aaad
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMCaHUs pPeajbHBbIX IPOLECCOB U SIBICHUMU, NpU
pellIeHnH 3a1a4 U3 IpYruX Y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.
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11 KUIIACC

Yuciia ¥ BLIYUCICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haku 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTuuHble U HaTypabHbIE JOrapHU(PMBbI.

YpaBHeHusI 1 HepaBeHCTBa

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

ITpriMeprl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUsS U HEPABEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue NpukiaajHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIacTel HAYKU U pealbHOU JKHU3HU.

DOyHKIMH U rpauKu

Oynkuus.  [lepuonmyeckne  Qynkumu. [IpomMexyTkm  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMbI (pyHKIuM. HamOosbliee m HauMeHbllee 3HaueHUE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

[TokazarenbHas u norapudmMudeckas GyHKIIMH, X CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Ucnionb3zoBanue rpadukoB (QyHKIUN OIS HCCIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U peallbHON KU3HH.

Hayana mareMaTH4ecKoOro aHajaim3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIeHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpuueckuii u GU3NUECKUN CMBICI TPOU3BOIHOM.

[Tpou3BosHbIE ArIeMEHTApHBIX (QYHKIMA. DOpMYINIbI HaXO0XKIAEHUS MPOU3BOAHON CyMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKIIHH.

[TpruMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxzaenne HaubobIIero 1 HAMMEHbBIIET0 3HAYSHUS! (PYHKIIMH Ha OTPE3KE.

[IpuMmeHeHrEe NPOU3BOMHOM Ml HAXOXACHHUS HAWIYUIIEro PEUIeHHs B IPHUKIAIHBIX
3a/1a4ax, s ONpeesIeHUs] CKOPOCTH MPOLIEcca, 3a1aHHOT0 (GOopMyJI0il Uit TpaduKoOM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUN CMbICH. BbluncieHue MHTErpanga 1o
¢dopmyne Herorona—IJleli6auna.
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IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue y4yeOHOro mpenmera «MaTemaTHka» IODKHO OOECIEeYMBaTh JOCTHXKECHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CHCAYIONIMX JUYHOCTHBIX, METAlpPEJIMETHBIX U
HpeJIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEepU3yOTCs:

I'paxxnanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYaIOUIerocss KaK aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
W HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSIM
POCCHICKMX MAaTEMaTUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUID ATUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOr0 Hapoja; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKW U JIEATEJIbHOCTBIO YUYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas OCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM ACIEKTaM Pa3jIndHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYeCKHWe 3HaHUsA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTU TPYJO0JIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMYy OOpa3OBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYyJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JOKOJOTHMUECKUX  MpoOJieM; OpUEHTalWe Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIsl pelleHHs 3ajad B 00JIacTU OKPY’KaloLIeil cpe/bl, MIaHUpOBAaHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

[{eHHOCTH HAyYHOIO ITO3HAHMUSL:
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C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, 3TANlOB €€ Pa3BUTUSA W 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIO M  HCCIIECJOBATEIBCKYIO JIEATEIbHOCTD
WHJVBHIyaJIbHO U B I'PYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTukay
XapakTEpPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  IO3HABATEJbHBIMH  JICHCTBUIMU,
YHUBEPCATbHBIMM KOMMYHHKATUBHBIMU JCHCTBUSAMH, YHUBEPCAIbHBIMU PETYJISATUBHBIMU
NEUCTBUSIMU.

1) YHuBepcanpHbIC O3HABATEIbHbBIE JICHCTBUS, 00ecTIednBa0T popMupoBaHUe 0Aa30BBIX
KOTHUTHUBHBIX IPOLIECCOB O0yyaroumxcs (OCBOGHHE METOOB MO3HAHUSI OKPYKAIOIIET0 MHUPA;
IIPUMEHEHHUE JIOTMUECKUX, UCCIIEI0BAaTENIbCKUX Ollepaluii, yMeHuil padboTtaTts ¢ nHopmanuei).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIICCTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYITUPOBATH OIPEICIICHUS MOHATHH;
YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIN3A;

e BOCIPUHHUMATH, (POPMYyIMpPOBATh U MPEOOPa30BHIBATH CYXKICHUS: YTBEpAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00INE; YCIOBHBIC;

® BBIABIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; IpeAjiaratb KPUTEPUH IJS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJIbI C MCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIBLHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BbpIOMpaTh CrMOCOO pemeHuss y4eOHOM 3ahauM (CpaBHUBAThb HECKOJBKO BAapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOISAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPHEB).

ba3oBble nccnenoBarenbCKkue 1eUCTBUSA:

® CNOJB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(GbopMyIMpOBaTE BOMPOCH], (PUKCHUPYIOIIME IPOTHUBOpEUHE, MpobieMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APTrYMEHTHUPOBATH CBOKO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAaHUE 110
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOro oObeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMH, IPOLIECCAMU;

® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaMm
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEIOBAaHM, OLEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEATOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabota ¢ nuadopmanmeii:

® BBIBIATH JePUIUTHI HH(GOPMALIMU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BONPOC U
JUISL pellieHus 3a1a4u;
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BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHMKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS;

CTPYKTYpPUpPOBaTh HMH(OpMAILUIO, MPEACTaBIATh €€ B pasiMyHbIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) YHuBepcalbHbIC KOMMYHHMKATHBHBIE JICHCTBUS, 00€CNeUnBAOT CHOPMUPOBAHHOCTH
COIIMAJILHBIX HABBIKOB 00YYAFOIIUXCS.
OO0wenue:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJIOBUSMHU U LEISIMU
o0IIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 XOAY pEeLleHUs 3aa4i, KOMMEHTHPOBATh
MIOJIyYCHHBIN pe3yJIbTaT;

B X0JIe 00CYKJIeHHsI 33/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
pemaemMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALECJICHHbIE HA IIOMCK PpELICHUs;
COIIOCTABJIATh CBOU CYXICHHUS C CYXKICHHAMH JPYIMX YYaCTHUKOB JHAJIOra,
0o0OHapy’KMBaTh Pa3IMUMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH opme PopMyInpoBaTh
pa3HOIJIACHs, CBOU BO3PAKEHNUS,

IIPEACTABIIATh PE3YJIBTATHl PELICHUS 3a0a4M, DKCIIEPUMEHTA, UCCIIEIOBAaHUs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUJICHUS C Y4YETOM 3ajad Mpe3eHTalUU U
0COOEHHOCTEH ayTMTOPHH.

CoTpyIHUYECTBO:

3)

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOU pabOTHI
OpU pelleHWH Y4YeOHBIX 3a]ad; MPUHUMATh [eldb COBMECTHOW JESITeNbHOCTH,
MJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboTHI, pachpenensiTh BUIABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JTIOACH;
y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMb» U HWHBIE); BBINOJHATh CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JIEHCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OLIECHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUN
MPOJIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOCHCTBUSI.
YHuBepcalbHble  peryJsiTHBHbIE  JICUCTBUA, OO0ecmeunBalOT  (HOpPMHUpPOBAHHE

CMBICJIOBBIX YCTAaHOBOK M KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

COCTaBJIATh IJIAaH, AITOPUTM pELICHUs 3a/adyd, BbHIOMpATh CIIOCOO pEeHIeHHs ¢ YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIIeHHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

CaMOKOHTpOIIb:

BJIaJCTh HABBIKAMU IIO3HABATEIbHOM pPE(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BiaJeTh cHocobaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W PE3yJIbTara PELICHHS MaTeMaTU4eCKOu
3a/1a4u;

NpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU PEIIEHUHU 33aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJibTaTa I€Id W YCIOBUSM, OOBICHATh MPUUHHBI
JOCTMDKEHUSI WIIM HEIOCTHMKEHHUs Pe3yJbTaTOB JIEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.
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IMPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa M Hayajla MaTeMAaTUYECKOrO aHalIM3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 00ECIeUnBaTh JOCTHIKEHHE CIEAYIOIUX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yJIbTATOB:

10 KUIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, IPOLIEHTHI.

BeimonHATe apudmernyeckue oOINepalud € PANUOHAIBHBIMU M J€HCTBUTEILHBIMU
qHCIIaMHU.

BbimonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIOJIB3Ys IpaBWiIa OKPYIJIEHUS, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3anucu
NeMCTBUTEIILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOAIIYIO (hopMy
3alACU AEUCTBUTEIBHBIX YUCEI JUI PEIICHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC ¥ TaHIE€HC IPOU3BOJBHOIO  YIJIA;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALMOHAIBHOE,
UpPpaLMOHATIbHOE YpPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BeimonuATte  mpeoOpa3oBaHMsl ~ TPUTOHOMETPUYECKMX — BBIDOKEHMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonuaATe npeobpa3zoBaHus LEJbIX, PALMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpyMeHATh ypaBHEHMsI U HEPABEHCTBA Ul PELICHUS MaTeMaTUYEeCKUX 3a/lad U 3a4ad u3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

MogenupoBaTh peajbHbIE CUTYallMd Ha S3blKe aireOpbl, COCTABIATH BBIPAXKEHHUS,
YpaBHEHHs, HEPABEHCTBA [0 YCJIOBUIO 3a/ladd, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MOHATUAMH: (QYHKLHS, CIIOCOOBI 3a1aHusI (PYHKIIUMH, 001aCTh ONpeaeIeHUs
Y MHOYKECTBO 3Hau€HUHN QYHKIMH, TpaduK QYHKIMH, B3AUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUAMHM: YETHOCTb W HEYETHOCTh (YHKIMH, HyIH (QYHKIHH,
POMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 pelIeHns ypaBHEHUH.

Crpouth 1 yMTaTh rpa@UKU JUHEHHON (QYHKIMM, KBaJAPATUUYHON (YHKIMH, CTENEHHOU
(YHKIHU C LENBIM ITOKa3aTeNeM.

Ucnonb3oBath rpaduku QyHKIMH TSI UCCIEIOBAHMS TMPOIIECCOB M 3aBUCUMOCTEH TIpHU
peLIeHNH 3ajad U3 JPYruX y4eOHbIX NPEIMETOB M pealbHOW KM3HM; BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEKIY BETUYHHAMHU.

Havana maTeMaTH4ecKOro aHajmu3a

OnepupoBaTh MOHATHUSAMH: TOCJIEI0BATEILHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMeTpUUecKas Mporpeccus, cymma
0eCKOHEUHO yObIBaOIIEH reOMeTPUUYECKOI MPOrPecCHH.

3a/aBaTh MOCIEI0BATEIBHOCTH PAa3IMYHBIMU CIIOCO0aMHU.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATENBHOCTEN M MPOrPECCUM I PELIEHUS PealbHBIX
3a]a4 MPUKJIaHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA
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OnepupoBath MOHATUSAMHI: MHOXECTBO, OTI€pAIK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jyisi OMKMCAaHUs PEAIbHBIX MPOLECCOB
U SIBJICHU, IPU PEILIEHUH 3a7a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSMM: HaTypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHHUE YUCIIa HA IIPOCTBIE MHOXKUTEIN JJI PEILEHUS 3a1ady.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [10KA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, 1eCATUYHBIEC U HATYpaJlbHbIE JIOTapU(MBI.

YpaBHeHusI U HePaBEeHCTBA

[IpumensaTs cBoOicTBa CTemeHW [ NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMM: IIOKA3aTelIbHOE yPABHEHUWE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
IIOKAa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

Bemonasate mpeoOpa3oBaHusi BBIPOKEHHUH, COACPXKAIIUX JOrapu(Mbl; OIEPHUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIC THIIbI
Jorapu(pMUUECKUX YpaBHEHUH 1 HEPABEHCTB.

HaxoauTts perieHns npocTeNIuX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIs PEILEHUS MPAKTUYECKUX 3a/1a4.

Haxonuts pemieHus npocTelmmx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MopnenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAXKECHMUS,
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3a/1a4H, UCCIIEOBATH IIOCTPOEHHBIE MOJCIH C
MCII0JIb30BaHUEM arrapaTa ajareopbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATHUSAMH: TepuoanYecKass QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTHU
(GYHKLIMH, TOUYKH SKCTpeMyMa (YHKIMH, HauOoJblllee M HaUMEHbllee 3HadeHUs (PYyHKIMHU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUISl MCCIe0BaHus (YyHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKH  [OKa3aTeNbHOM,  JorapupMuyeckod U
TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEIIEHUs] yPAaBHEHUI U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUN W
MCIIOJIb30BAaTh UX Ul PEILIEHUSI CUCTEMBI JINHENHBIX YPaBHEHUI.

Ucnonb3oBarhk rpaduku (GYyHKIMN IS HCCIIEIOBAHUSA TMPOIECCOB W 3aBUCUMOCTEH U3
JpyTUX y4eOHbIX AUCLUIUINH.

Hayana maTreMaTH4ecKoro aHajamsa

OnepupoBaTb  NOHATHSMM:  HENpepblBHAas  (QYHKUMS;  MPOU3BOAHAS  (PyHKIUH,
HCIIOJIb30BaTh T€OMETPUYECKUHN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1a4.

HaxoauTe npou3BOAHBIE 3JIEMEHTapHBIX (DYHKIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MNPOM3BOJAHYIO Ui HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYILIEro PEHIeHHs B IMPUKIAIHBIX, B
TOM YHCJIE COIIUAIBHO-KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMH: MEPBOOOpa3Hasi U MHTErpai; MOHUMATh NEOMETPUYECKUNA U
buznyecKkuil CMbICT UHTETpaa.

Haxonute nmepBooOpa3Hble 3J€MEHTAapHbIX (DYHKIMI; BBEIYUCIATH MHTErpal 1o (opmyie
Herorona—JleiOoumnia.
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PemraTs IMPUKJIAAHBIC 3aa4i, B TOM YHUCJIC COLMUAIIBHO-DKOHOMHUYCCKOI'o U (1)I/ISI/I‘I€CKOFO
XapaKkTepa, CPpCACTBAMA MATCMATUYICCKOT'O aHaJIN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Koutpoanueie  Ipakruuieckue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
S — 14 | Bufimsorexa LIOK
: https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oyukiuu U rpaduku. CTeneHs ¢ HeIbIM 6 bu6nmorexa LIOK
MOKa3aTeseM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHHU. 18 1 Bbu6mmotreka [JOK
HppanroHanbHble YpaBHCHHS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ?;?ﬁhcggﬁerpnn Tpuronomerpruueckue 22 1 bubmmorexa [IOK
’ https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnemoBaTeIbHOCTH U MIPOTPECCUU 5 bubmorexa [OK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 3 1 bu6nmorexa LIOK
3HAHUHN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB  TeM K 0 (undgposbie)
n/n NMPOrpaMmblI Bcero OHT%O‘H“"’W paKT 6nqec1me o0pa3oBaTejbHbIE
padoThI padoThI pecypceb
! Hoammenman oo, Hoxaronmme 2 | BuGorexa LIOK
) https://m.edsoo.ru/f11c4afd
YpaBHEHHS U HEPABCHCTBA
) FNLE OO L 12 BuGmorexa LIOK
P yp https://m.edsoo.ru/fl1c4afd
HEPAaBCHCTBA
3 D o oo 5 | BuGmorexa LIOK
P - P p https://m.edsoo.ru/fl1c4afd
HEPAaBCHCTBA
. bubnnorexa [JOK
4 [IpousBoanas. [IpumeHneHre npou3BOIHOM 24 1 https://m.edsoo.ru/fl 1 c4afd
5 WnaTerpan u ero npuMeHEHU 9 bubmiorexa LIOK
P p https://m.edsoo.ru/f11c4afd
N bubnuoreka [{OK
6 CreTembt ypaBHEHMHI 12 1 https://m.edsoo.ru/fl1c4afd
7 HartypannpHbIe U 11€JIBIE YHCIA 6 Bubmaorexa IIOK
yp I https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 ) bubnunorexa LIOK
3HAHUNA https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 6 0

Crp. 15




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1
1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

Yrcaa v BEIUMCICHUS

OmnepupoBaTh MOHATUSAMHU: PANMOHAIBHOE W JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JICCATHYHAS JPOOb, IPOIIEHTHI

1.2

1.3

1.4

BemonHATe  apudMeTHdeckue omepalud  C  PaldOHAIBHBIMU |
JEUCTBUTEIbHBIMY YUCIIAMU

BrimmomaaTe HpI/I6JII/DKéHHI)Ie BBIYMCJICHUA, HCIIOJIb3YA ImpaBujia
OKPYIUICHUA, ACJIaTh IPUKUAKY U OLOCHKY PE3yJibTaTa BBIUMCIICHHI

OnepupoBarh NOHATUAMU: CTENIEHb C LIEJBIM [I0OKA3aTeIeM, CTaHAApTHAs
(dopma 3anmucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaJbHOW CTETICHHU;
UCIOJIb30BATh MOAXOAAILYI0 (OPMY 3aIUCH JEHCTBUTENBHBIX YUCE JUIS
peuieHus NIPaKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHbBIX

1.5

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC M TaHTE€HC MPOU3BOJILHOTO
yIia; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yrIja 4yepe3 oOpaTHbIe
TPUTOHOMETPpHUYECKHE (DYHKIHH

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

OnepupoBaTh NOHATUSAMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
paloHaibHOe, UppaIoHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BreinonaHaTh Hp606pa3OBaHI/I5{ TPUTOHOMCTPHUYICCKUX BLIpa)KCHI/II\/'I n
peiaTb TPUTOHOMETPHUICCKUC YPABHCHHA

23

BoinonHATe peoOpa3oBaHus LEbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
BBID&XKCHUM M pelIaTh OCHOBHBIE THUIIBI LEIbIX, PALMOHAIBHBIX H
HMPPALMOHAIIBHBIX YPABHEHUH U HEPABEHCTB

24

2.5

3.1

[IpumeHsTh ypaBHEHUS W HEpaBEHCTBA JJIs PEIICHHUsS MaTeMaTHYeCKUX
3aJa4 ¥ 3a/1a4 U3 Pa3IM4YHbIX 00JIacTel HAyKU U pealbHOU KU3HU
MogenupoBaTh peajibHble CHUTyallMM Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA I10 YCIIOBUIO 3aJ]a4, HCCIIEI0BaTh
MIOCTPOEHHBIE MOJIENHN C MCIIOJIb30BaHUEM arrapara anreopsl

@OyHKIUHN U TpaPUKH

OmnepupoBaTh TOHATHAMM: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIMH,
o0jacTb oOmpeleleHuss U MHOXKECTBO 3HaueHUM QYHKIUHM, Trpapuk
(GyHKIIMH, B3aUMHO 00paTHbIEe QYHKIIUU

3.2
3.3
3.4

OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
(GYHKIMHU, TPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA

Hcnonb3oBatk rpaguky GyHKIUM U1 penieHns ypaBHeHUN

Crpoutb W uyMTaTh TrpaduKU JUHEHHON (YHKIMM, KBaJApaTUYHON
(GyHKIMY, cTeneHHOW (QYHKIUU C 1IeJbIM [TOKa3aTeleM

3.5

Hcnons3zoBatk Tpaduku (YyHKIUH IS UCCIENOBAHMS IPOILIECCOB H
3aBUCHMOCTEH TpHU pEIIeHUH 33/7a4y W3 JAPYTUX Y4eOHBIX MPEAMETOB U
peaJibHOM  JKM3HM, BbIpakarb (opMyldaMH 3aBUCHUMOCTH  MEXIY
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BCINM4YnHaMu

4 Hauana maremaTn4eckoro aHaiamsa
41 OmnepupoBaTh MOHATUAMHU: MOCIEIOBATEIBHOCTh, apudMeTHuecKas u
r€OMETPUYECKAsI IPOTPECCUU
OnepupoBarh NOHATUSIMU: OECKOHEYHO YOBIBaIOIIas TeOMeTpUuYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIICH TE€OMETPUUYECCKOM
MIPOrpeccuun
43 3amaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMU
44 Hcnons30Bark CBOMCTBA IIOCIENOBATEIBHOCTEH U IPOTPECCUd s
peluIeHus pealibHbIX 3aJa4 IPUKIAHOIO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMHU: MHOKECTBO, ONIEPALIMM HAJI MHOXKECTBAMHU
Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [jsi ONUCaHUs
5.2 peaJIbHbIX MPOLECCOB U SBJICHHUM, NpPU pEIIEHUU 3aJady W3 JpPYyrux
y4eOHBIX MPEIMETOB
53 OnepupoBarh  MOHATUSAMH:  ONpEAENIEHHWE, TeopeMma,  CIEACTBUE,
JI0Ka3aTeNIbCTBO
11 KJIIACC
Kon .
HpOBepHEEMOTO IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOCHUS OCHOBHO
N 0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATUSMHU: HATypalbHOE, II€JI0€ YMCIIO; HCIO0JIb30BATh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHUCEJ, PA3JIOKEHUE 4YHCIa Ha IPOCTHIE
MHOKUTENH JUIsl pelIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucia, JECATHUUHBIE U
) HATypaJIbHbIE TOTaPU(PMBI
2 YpaBHEHHUS M1 HEPABEHCTBA
[IpuMeHATh CBOWCTBA CTENEHW ISl TMPEeOoOpa3oBaHUS BBIPAKCHUH,
2.1 ONEpUPOBATh IMOHATHAMH: IOKA3aTEIbHOE YPAaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoinonHATe mpeoOpazoBaHusi BBIpAXEHHM, COAEpKalUX JOTrapu(MBbL;
2.2 OIepUpOBATH MOHATUSAMHU: JIOTapU(MUUECKOE YPaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
23 HaxonuTte penieHust npoCcTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMM: CHCTEMA JIMHEHMHBIX YpPaBHEHHM U €€
24 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWI ISl pEILICHUS
MIPAKTHYECKHX 3a7a4
25 Haxogute  pemieHMss NpPOCTEHINMX CHCTEM U COBOKYITHOCTEW

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB
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2.6

3.1

MogenupoBaTh peajbHbIE CUTYyallMM Ha S3BbIKE alreOpbl, COCTaBIAThH
BBIPAKCHUS, YPABHEHHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJETH C HCIOJIb30BaHMEM armrapara
anreOpsl

®dynkunm u rpaduku

OmnepupoBaTh NOHATHSAMHU: IEPHOANYECKAs (QYHKIUS, HPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DyHKIIMH, HauOoJbIee H
HauMEHbIllee 3HaYeHUs! (PYHKIMHU Ha MPOMEXKYTKE; MCIOJIB30BaTh UX IS
uccienoBanus (yHKINH, 331JaHHON rpag KoM

3.2

OnepupoBaTh MOHATUSAMH: TPAPHUKH ITOKA3aTEIbHON, JIOTapUPMHUUIECKON 1
TPUTOHOMETpUYECKUX (DYyHKIMH; W300pakaTb HMX Ha KOOPIMHATHOM
IUIOCKOCTH Y UCIIOJIB30BATH Ul PEILICHUS] YPABHEHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH  JHHEHHBIX
YPaBHEHMH M HCHOJNb30BaTh HX JJI PEIIEHUs CUCTEMBbl JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonw3oBate Tpaduku GyHKUMNA A7 HCCIEAOBAaHUS MPOLECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX TUCIMUILIUH

Hauana maTremMaTudyeckoro anainza

4.1

OnepupoBaTb TOHATHSAMH: HENpepbiBHAsA (YHKUUS, T[POU3BOJHAsSA
(GYHKUMHU; HCHOJB30BATH I'EOMETPUYECKUH U (U3MYECKHH CMBICT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4

4.2

43

4.4

4.5

HaxomuTe  NpOW3BOAHBIE  3JEMEHTApHBIX  (DYHKIUHA, BBIYHCIATH
HPOMU3BOAHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIUI

Hcronp30BaTh  NMPOW3BOJAHYIO Ul HMCCIEAOBAaHMSA (QYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMEI, IPUMCHATE PE3YJIbTAThI UCCIICAOBAHNA K
MOCTPOCHHIO IPahuKOB

Hcnoap3oBaTh MPOU3BOAHYIO JIA HAXOXACHHUA HAWTYJIICTO PCUHICHUSA B
IPUKJIAJIHBIX, B TOM YHCJIE COLIMATbHO-3KOHOMUYECKHUX, 3aauax

OnepupoBaTh MOHATHAMHU: MEpPBOOOpa3Has W WHTErpaj; IOHUMATh
reoMeTpUUYECKUN U (U3NYECKUI CMBICT UHTErpajia

4.6

4.7

Haxoguts nepBooOpa3Hble 3JIEMEHTapHbIX (YHKIUM, BBIYUCISATDH
uHTerpai mno gopmyne Hetotona — JleiiOnua

Pemarp npuknaaHble 3a1aud, B TOM YHCIE COLMAIIBHO-DKOHOMUYECKOTO
U (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna 1 BEIUHCIIEHUS

1.1

Pammonanbupie  uyncna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOLEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
palMOHAJIBHBIMU YMCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHUil. [IpumeHeHue
IpoOell U NPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 M3 PA3JIMYHBIX OTpaciei
3HAHUU U PEAIbHOU KU3HHU

JerictBuTenbHble  4yMcia.  PalMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.

1.2 Apudmerndeckue orepanud ¢ JACHCTBUTENbHBIMH 4uciaaMH. [IpubmnxénHbie
BBIUMCJIEHMS], [TpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHass (opma 3amucu JeHCTBUTENIBHOTO

1.3 yrcna. Vcnonp3oBanue moaxossmend (GopMbl 3alMCH JEHCTBUTENBHBIX YHCET IS
pEILIeHUs NPAKTUYECKUX 3a1a4 U MPEACTABICHUS JAHHbIX

14 Apudmernueckuit KOpeHb HaTypajbHOH creneHu. JleficTBusa ¢ apudmeTndeckumu
KOPHSIMHM HaTypajibHOU CTENEHU

15 CuHyC, KOCHHYC W TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa

2 YpaBHEHMS U HEPABEHCTBA

2.1 ToxecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHus

29 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPaKCHU. OcHoBHbIE

' TPUTOHOMETpHUUYECKHE (HOPMYJIBI

73 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
MHTEPBAJIOB

24 Pemenue nensix ¥ IpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.5 Pemrenne nppanimoOHaIBHBIX YPaBHEHNUN U HEPAaBEHCTB

2.6 Pemenne TpUroHoMeTpHUUECKUX YpaBHEHUI

27 [Ipumenenne ypaBHEeHHI 1 HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a]a4d U 3a1a4
U3 PAa3IMYHBIX 00JIacTel HAYKU U peaslbHON KU3HU

3 @yHKIMH U TpaduKu

31 @yukus, cnocodsl 3amanud ¢yHkuuu. ['paduk ¢ynkumu. BzanmHO oOpaTHBIE

' byHKIIUN
39 Ob6nactp ompeneneHUs W MHOXECTBO 3HaueHud ¢yHkuuu. Hymm Qynkum.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU

33 CrenenHass (yHKUUS C HaTypaJbHbIM M IIeNIbIM IOKa3aTteneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS n-0i CTETIEHU

34 Tpuronomerpudeckas OKpYKHOCTb, ONpeAEIeHUE TPUTOHOMETPUUYECKHX (YHKIIMH
YHCIIOBOTO apryMeHTa

4 Hayana maTematnueckoro aHaiumsa

41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENOBaTEIbHOCTEH. MOHOTOHHBIE
MOCJIE0BATEIbHOCTH
Apudmernueckass M TeoMmMeTpuyeckas Imporpeccud. beckoHedHOo yObIBaromas

4.2 reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH IeOMETPHYECKOM

nporpeccud. dopmysa CIOXHBIX MPOLEHTOB. Mcnoip30BaHHWE MPOrpeccuu s
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peICHUS PCAJIbHBIX 3a1a4 IMMPHUKIIAAHOTO XapaKTepa

5 MHOxecCTBa U JIOTUKa
MHoxecTBO, omepanuu Haj MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmapara Uil ONHCAHMS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 IPYTHX YUeOHBIX TPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbsble u nensie yncna. [Ipu3Haky qenuMocTy HeabIX YUCe
1.2 Crenens Cc palMOHaNIbHBIM MOKa3aTenaeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTudHbIC U HATYPAJIbHBIE JOTapU(OMbI
2 YpaBHEHUs U HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIHX JIOTApU(MBI
29 [IpeoOpa3oBanue BBIpAKESHHIA, COACPIKAIINX CTENICHH C PAI[IOHAIBHBIM
MOKa3aTeleM
23 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
26 Cucremsl JII/IHVCI\/JIHI)IX ypaBHeVHI/H?L Pemienne mnpukinagHeIX 3aJad € [TOMOILBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN
2.7 CucreMsbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
o IIpuMeHeHNne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKHX 3a]a4
) U 3a7a4 U3 pa3jIMyuHbIX o01acTell HAayKU U pealbHOM JKU3HU
3 OyHKIMH U TpaduKH
Oyukuus. llepuoanueckue @yHkuun. IIpoMexyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumymMbl U MUHUMYMBI (QyHKUuu. HaunGonbiiee W HauMeHblee 3HAYCHHE
(GYHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckure GyHKIIMU, UX CBOMCTBA U rpaduKu
33 [TokazarenpHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpadUKH
34 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHUH 1 JIMHEHMHBIX CUCTEM
Hcnonb3oBanue rpadukoB  (GYHKIMA A8 HCCIEIOBAHUS  NPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOPBHIE BO3HUKAIOT MPU PEIICHUH 3aJad U3 APYruX ydeOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hayana maTremaTnueckoro aHanusa
4.1 HenpepoiBHble pyHKIIMU. METOA HHTEPBAJIOB JJIs pEIIeHUs] HEPABEHCTB
4.2 [TpousBosanas ¢pynkuuu. ['eomerpuueckuii 1 GuU3NIECKHii CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX (yHKUUNA. DOpMyINbl HaXOXACHHSI MPOU3BOJHON
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIUH
[IpumeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. HaxoxkieHne HanOONbIIEro U HaMEHbIIEro 3HaueHUs (QYyHKIUU Ha
OTpE3Ke
4.5 [IpumeHeHre NPOU3BOAHOM JUIsl HAXOXKIEHUSI HAWITYYIIEro pelIeH!s B IPUKIIAAHbIX
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4.6
4.7

3amavyax, JJis ONpeAeNieHUsT CKOPOCTH TMporiecca, 3aJaHHOro (opMysnod win
rpadgukom
[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

HHuterpai, ero reomeTpruieckuii 1 pu3nYecKuii CMBICI. BBIYuciieHre HHTerpaja 1mo
dbopmyiie Hetotona — JleitOnuia
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon
NPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHus

Brnanenue meronamu J0Ka3aTeNbCTB, AITOPUTMAMH pEIICHUS 3a]ad;
yMeHHe (GOpMyJIHpPOBAaTH W ONEPUPOBATh IOHATHSIMHU: OIpE/CIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IMPU3HAK, [IOKA3aTENILCTBO,
pPaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH MX; YMEHUE (POPMYITHUPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHIYKIUH;
MNPpOBOAWUTL  OOKA3ATCJIBHBIC PACCYKACHUA TIpU PCIICHUMU  3ajad4,
OLICHMBATh  JIOTMUYECKYI0  TPABHJIBHOCTH  PACCYXICHHW;  YMEHHUE
ONCprUpOBaATh MOHATHUAMU: MHOXCCTBO, IMOAMHOKCCTBO, OIICpallMd HaA
MHO)KECTBAMH; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBIH
arrmapar JJis1 onrvcanus pCaJIbHbIX ITPOLECCOB U SIBJICHUHN U IIpr pCIICHUA
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATh MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; yMEHHWE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3TUYHBIMU
crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHne onepupoBaTh MOHITHSAMU: HATYpPaJIbHOE YMCIIO, IEJI0€ YHCIIO,
CTENeHb C IIEJIBIM MOKa3aTeaeM, KOPeHb HAaTypalbHOW CTENEHHU, CTETICHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C  JICUCTBUTEIIbHBIM
nokasarenem, Jiorapudm YHCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK 110 MOJIYJIIO, PAaIlMOHAIBHOE YHCIIO,
UppALMOHATIBHOE  YHUCJIO, MHOXECTBA  HaTypaJbHBIX, HENbIX,
palMOHANIBHBIX, JEHCTBUTENBHBIX YHCEN, yMEHHE HCIOJIb30BaTh
MPU3HAKW JIETMMOCTH, HAUMEHBIINNA OOIIM AETUTEeNh W HauMEHbIee
ob1ree KpaTHOE, adropuT™M EBKIUIa Mpu pelieHun 3a/1ay; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIIMOHHBIMA ~ CUCTEMaMU  CYHCIICHHS;  YMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsI BBIPAXKEHUU CO
CTeMeHsIMH M JorapupmMamu, npeodpazoBaHUsl IPOOHO-PAIMOHATBHBIX
BBIPDAKEHHI; YMEHHUE ONEPUPOBATH MOHATHSMHU: TOCIEI0BATEIHHOCTD,
apudmeruueckas nporpeccus, reoOMeTpruYecKast nporpeccus,
OeckOHEYHO yObIBaromIas TreoMeTpUuYecKass MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCIJIE€ C TIOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMEHHWE ONEpHpPOBaTh TMOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apPTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuueckas,
TpUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apupMeTUYECKHe JEeUCTBUS C KOMIUICKCHBIMA YHCJIaMH; TPUBOINUTH
MpUMEPbl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMM: MaTpuma 2x2 wu  3x3, omnpeAenuTenb  MaTpUlbl,
TEOMETPUUECKHUI CMBICIT OTIPEISTUTEISI

YMeHne omepupoBaTh MOHATHSMU: PAIMOHAIBHBIE, WPPAIMOHAIBHEIE,
MOKa3aTelbHbIE, CTETICHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHYECKHE
ypaBHEHUS W HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSMHM: TOXKJIECTBO, TOXICCTBEHHOE IpeoOpa3oBaHKE, YPaBHCHHE,
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HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHU, HEPAaBEHCTB W CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO Pa3JIMYHBIX MPUEMOB; peEIIaTh
YpaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl C TAPaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUS MAaTEMaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HH

VYMeHHe onepupoBaTh MOHATUSMH: (yHKIMSA, 4YETHOCTH (yHKUIUH,
NEPUOIMIHOCTD (PYHKIIMHM, OrPAaHHMYCHHOCTHh (YHKLIMH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (YHKIUH, HanOOJbIIee U HAUMEHbIIEE 3HAUCHHS
(GYHKIMU HA TPOMEXKYTKE, HeNpepbIBHAS (DYHKIHS, aCUMITOTHI Ipaduka
GyHKIMH, TIepBas U BTOpasi Mpou3BoaHas (PyHKIMU, TEOMETPUYECCKUN U
¢u3nveckuii CMBICT TPOM3BOJHOM, NEpBOOOpa3Hasi, OIpeaeIEHHBIN
UHTErpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (QyHKINHU; yMEHHUE
BBIUUCIIAITH  TPOM3BOJHBIE CYMMBI, IIPOM3BENEHHS, YacTHOTO U
KOMITO3ULIMN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTelbHOH K Tpaduky
(GyHKIMW; yMEHUE HAaXOOUTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIOJIb30BaTh MPOM3BOAHYIO JUIS HCCIEIOBAHUS (QYHKIHH,
HaXOJIUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIUH; CTPOHTH
rpag¥Ku MHOTOYJICHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYECKOTO
aHaM3a; TPUMEHATH TPOU3BOJHYIO JUISI HAXOXKICHHS HAWIYdIIero
peuIeHus] B NPHUKIAJAHBIX, B TOM YHCIIE COLUAIBLHO-DKOHOMHYECKHX M
¢u3nUecKkrx 3aaa4ax; HaXOAUTh TUIOMAIN U 00BEMBI (DUTYD C TIOMOIIHIO
UHTErpaja; MPUBOAUTH NMPUMEPHl MaTEMaTUYECKOTO MOJCITUPOBAHUS C
noMOIIbI0 Au(QepeHInanbHbIX YpaBHEHUI

YMeHue onepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHAs
GyHKUIMSA, KOMMO3UIMSA (QYHKUUH, JuHeWHas (YHKIMSA, KBaJpaTHYHAS
byHKIMS, panroHanbHas byHKIMS, CTEIECHHAas byHKIMA,
TPUTOHOMETpUUYECKHe  (DyHKIMHM, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, T[OKa3aTelbHass W Jiorapupmuueckas (yHKUHUU; YMEHUe
CTpOUTh TpadUKU H3YYEHHBIX (YHKIMH, BBINOJIHATH MpeoOpa3zoBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKU AJIs U3YUEHHsI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM U3HU; BhIpaXXaThb (JOPMYyJIaMU 3aBUCUMOCTH MEXKIY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKIME Ui
pellleHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAWHATHOM IUIOCKOCTM MHOJKECTBA PEIICHUN YpaBHEHHH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/aud pPa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 337a4i U3 00JacTH YIpPaBJICHUS JIMUHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpPaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJ0BAThb IOJIYYEHHOE pELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIHM C HCIOJb30BaHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apupMeTHIecKoe, MeIuaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
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UHTEPIPETHPOBATh HH(GOpPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JIrarpamMMax, rpaukax, OTPakarollylo CBOWCTBA PEAbHBIX MIPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUATrpaMM;
UCCJIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4Yeckux METOJO0B W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOAEHUS C TIOMOINBIO JUarpamMmm
paccenBaHus U JINHEWHOU Perpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(bopMysbl CIIOKEHHSI M YMHOXEHHs BEpOSTHOCTEH, (hOpMyJy MOJHON
BEPOSATHOCTH, (popmyiry bepHyium, komOuHAaTOpHBIE (PaKTH U (HOPMYJIBL;
OLIEHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpOBAThH
NOHATUSIMM:  CIy4yailHasi BEJIUYMHA, paCIpeleleHUe BEpPOATHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHEHHE
CIlydaifHOW BeNMYWHBI, (YHKIHW paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUIN; YMEHUE MPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PAaCCyKICHUS IS PELLEeHUs 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh
BEPOATHOCTHYIO MOJIENb M UHTEPIPETUPOBATh MOTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBarth IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yroOI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKAY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (DAKTBI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEIO0 MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYPHI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, mapajuiefienunen, MNpu3Ma, NUpaMuaa, (urypa M TMOBEPXHOCTH
BpaleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH MHUPAMUJBI, TPU3MBI, KOHYycCa, IWIIMHApA, O00BEM Kybda,
IpAMOYIT'OJIBHOTO MapaJuICICuineaa, nupaMuabl, HNpU3Mbl, HUIAHApPA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHYca W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTD,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MMOBEPXHOCTU
BpAIllEHUsI, UX CEYCHHS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEEHO
dbopMyIIMpPOBaTh OMPEENICHUs N3Y9aeMbIX (DUTYp, BBIABUTATh TUIIOTE3BI
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11

O CBOMCTBaxX W IMpH3HAKaX reOMETPHUYECKUX (Uryp, 000CHOBBIBATH WU
ONpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuioo Quryp mo
Pa3NIUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue OnepupoBaTh TOHSATHSIMH: JBMDKEHHE B IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TMOM00MSA, TOMOOHBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HUCIIOJIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
OpU PEUICHWU 3a/1a4; HAXOAWUTh TEOMETPUYECKHE BEIMYMHBI (JIUHA,
yroi, IUIOIaab, OOBEM) NpPH pPEUICHHH 3ala4 W3 APYTuX Y4YeOHBIX
NPEMETOB U U3 PEaTbHOMN XKU3HU; YMEHHE BBIYUCISATH T€OMETPUUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBIE (DOPMYIIBI M METOZBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MbI, KOHYCA, MWIMHAPA, TUIOMAAb CHEpHI;
00BbEM Ky0a, IpSMOYTOJIBHOTO MapajulesienuIiesa, MUpaMuibl, TIpPU3MBI,
WINHIPA, KOHycCa, Iapa; YMEHUE HAXOIUTh OTHOIICHHE OOBEMOB
noJ00HBIX (uryp

12

YMeHue onepupoBaTh HOHATHSIMHE: MPSMOYTOJIbHAS CHCTEMa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEJICHUE BEKTOpAa HA YHCIIO, PA3JIOKCHHE BEKTOpa Mo 0Oa3ucy,
CKaISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOM3BEACHUE, YIOJI MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS pEIIeHWs TEOMETPUYCCKMX 3a7ad W 3a7ad JAPYruX y4eOHbBIX
PEMETOB

13

YMenue BbIOMpaTh NOAXONALIMI METOJ Uil pelleHHsl 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B U3YYCHUU IMPUPOAHBIX H
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHHCKOM H  MHPOBOU
MaTeMaTU4YeCKOU HayKH
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IHHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPSAEMBIX HA EI'I I1O
MATEMATHKE

Kon
1
1.1

IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS
Yucna ¥ BBIYUCIICHUS
Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCE

Pammonanbueie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,

12 OCCKOHEYHBIC TTEPUOIUUECKHE IpoOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JHevictBus c
apu(METHYECKUMH KOPHSAMHU HATypaJIbHOU CTETIEHU
1.4 Crenenp ¢ nenbiM mokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TaHI€HC 4YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBUTENbHBIE 4nCia. ApupMETHUECKUE ONepaluu C JIeHCTBUTEIbHBIMU
1.7 yucaamu. [lpuOnux€HHble BBIYMCIEHUS, IpPaBUJa OKPYIJIEHUS, NPUKHIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCIICHUI
1.8 [IpeoOpaszoBaHue BbIpaKEHUI
1.9 KommiekcHble yucna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Lesble U 1pOOHO-paALIOHANIbHBIE YPaBHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble ¥ TpoOHO-paIOHATHHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOrapuhMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMsl JIMHENHBIX ypaBHEHUI. ONpeaennTellb MaTPUILIbI
3 @OyHKIUH U TpapUKH
31 OyHkuus, cnocoObl 3aganus Gynkuuu. ['paduk ¢pynkuuu. B3anmuo obpaTHbie
] ¢ynkuun. YétHele u Heu€éTHble GyHKIMHU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss ¥ MHOXXECTBO 3HadeHUM ¢yHkuumu. Hymum ¢yHkumu.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' MaxkcumyMbl 1 MUHUMYMBI QyHKIuM. HanGosbliee M HauMMeHbIIee 3HAYEHUE
(GYHKIIUU Ha IPOMEKYTKE
33 Crenennas (yHKUMS ¢ HAaTypaJbHBIM M IeJbIM TNoka3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpPHS /7-Oi CTETIEHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u orapudmMudeckas GyHKIIMU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. AcuMnToThl rpadukoB ¢yHkuuid. CBoiicTBa (YHKIMH,

HEIPEPBIBHBIX HA OTPE3KE
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3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEMN
33 Apudmernueckass U TeoMmeTpuyeckas mporpeccuu. DopMmyna  CIO0XKHBIX
MIPOLICHTOB
4 Hauana maremaTn4eckoro aHanmsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIEMEHTAPHBIX (YHKIIMNA
[IpuMeHeHne MPOM3BOAHOM K HCCIIEAOBAaHUIO (YHKIHMHA HAa MOHOTOHHOCTH M
4.2 skcTpeMyMbl. HaxoxaeHnne HauboiblIero 1 HaMMEHbUIEr0 3HauYeHUs (YyHKIUU
Ha OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHoOK€ecTBa U JIOTHKA
5.1 MHoOXkecTBO, onepaiuu HajJ MHOKecTBaMHu. J{uarpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 Koopannats! 1 BEKTOPBI
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