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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma y4ueGHOro Kypca «Anredpa M Havaja MaTeMaTHUYECKOTO aHaIH3a»
0azoBoro ypoBHs s obywaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJJapCTBEHHOI'0 00pa30oBaTeIbHOIO CTAaHIApTa CpeIHEero oouero odpa3zoBaHus, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, MPEIbIBIAEMBIX K MaTEMAaTHYECKOMY OOpa3oBaHHUIO, U
TPagUIMi POCCHIICKOro oOpa3zoBaHus. Peanmzanusi mporpamMMbl 00eclieUMBaeT OBJaJICHUE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABIISIOIMIMMU OCHOBY JUIS CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJbTYPHOIO, JMYHOCTHOI'O M II03HABATEILHOTO pPa3BUTUSA
JUYHOCTH 00YYarOLUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIHM3a» SBISCTCS OJHUM M3 HambOolee
3HaYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIeYHBAET
MHCTPYMEHTAJIbHYI0 0a3y JUulsl M3Y4YEHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTPAaKTHOE MBIIUICHHE YydYalluXcs Ha YpOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI KypCOB HH(POPMATUKH, OOIIIECTBO3HAHMUS, HICTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydaluecs OBJIaJeBAlOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KoTopas GopMyJIUPYET CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anreOpbl ¥ Haua MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJIbIBAET OCHOBY ISl YCIICITHOTO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XUMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEH/ICHIIUI SKOHOMHUKHU
U OOUIEeCTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBECPCHHO HCIIOJIB30BATh UX B HOBCG[{HGBHOﬁ )km3HU. B TOXE
BpEeMsl OBJIQJICHUE a0CTPAKTHBIMH W JIOTUMECKH CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPIKICHHUS,
UCTIOJIB30BaTh OOOOIIEHNE M KOHKPETHU3alHWio, aOCTparupoBaHWE M AHAIOTHIO, (HOPMHUPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0J€ U3YUCHUA anre6pbl N Ha4dall MaT€MaTH4€CKOIro
aHaju3a B CTaplIeil LIKOJie ydaluecs MOJIy4aroT HOBBIM ONBIT pEHICHUs NMPUKIATHBIX 3a1ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOCHUST ~MaTeMaTMYeCKMX MOJENed  pealbHbIX CHUTyauud u
WHTEPIPETALMM TOJYYCHHBIX PEIICHHWM, 3HAKOMATCS C NPUMEPAMHM MaTEMaTUYECKHX
3aKOHOMEPHOCTE B NPHUPOJIEC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCI MaTEMATHYECKUMH
OTKPBITUSMH U UX aBTOPAMH.

Kypc obnanaet 3HaunTEIbHBIM BOCIUTATEIbHBIM OTEHIIMATIOM, KOTOPBIH peainzyeTcs Kak
Yyepe3 y4eOHbII MaTepual, ClIOCOOCTBYIONIHMIA ()OPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U
yepe3 crnenuduKky y4eOHOU NeATeNbHOCTH, TPeOyIoled CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
IPOIOJDKUTEIBHON KOHIEHTPAlMY BHUMAHUS M OTBETCTBEHHOCTH 3a MOJTyYSHHBIH pe3ysIbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMaTHYEeCKOTO aHalu3a JICKUT
JeSTeIbHOCTHBINA PUHLUIT O0yUEHUS.

CrpykTypa Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIIN3a) BKIIFOUAET CIIEIYIOIINe
coJiepKaTelbHO-METOMUECKUe JUHUU: «YHucna W BbIUMCICHUSN», «DYHKUUU U TpaduKu»,
«YpaBHEHUsI U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHaianzay, «MHOXKECTBA U JIOTHKa.
Bce ocHoBHEBIE COACPKATCIIBHO-MECTOAUYCCKUC JIMHUU HU3YYarOTCA Ha MPOTSIXKCHUU ABYX JICT
06y‘-IGHI/ISI B CTapH_IeI\/'I IIKOJIC, €CTCCTBCHHO IOIOJHAA APYT Apyra M IMOCTCIICHHO HACBIMIAACH
HOBBIMH TEMaMH U pa3zenamu. JJaHHBIN KypC SBISETCS HHTETPATUBHBIM, TOCKOJIbKY O0bETUHSET
B cebe cojepKaHWe HECKOJbKHX MaTeMaTHMYeCKUX IUCLUIUIMH: auredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHaIn3, TEOPHUS MHOXKECTB | 1p. [lo Mepe Toro Kak ydJamnmecs: OBIaJeBarOT BCE
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Ooyee MIMPOKMM MaTeMAaTUYECKUM ammapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOopMHUpYETCS U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIENb pEeaIbHON CUTYyalluu, TPUMEHSTh
3HaHUS, MMOJYUYEHHBbIE B Kypce «Airedpa M Hayajla MaTeMaTHYECKOTO aHalu3a», JJs pelieHus
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MIOJIyYEHHBIN pe3yJIbTar.

CopepxarenbHO-MeTOAUYECKas TMHUS «Yncra 1 BRIYUCICHUSD) 3aBepInaeT (OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEBHBIX YHCEN, KOTOPOE OBLIO HA4aTO B OCHOBHOM mikoje. B
cTapuieil mkosie oco0oe BHUMaHHUE ynemiseTcss (HOPMUPOBAHMIO MPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOLIMX B ce0Sl HCIIOJIb30BAHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIHBHOTO
YKCJIa, YMEHHUE PALMOHAJIBHO BBHINOJIHATH JACHCTBUS C HUMH, JA€NIaTh NPUKUIKY, OLICHUBATH
pe3ynbrar. OOydaromuecs: IMONMyYar0T HABBIKM TPHOMMKEHHBIX BBIYUCICHUH, BBITOJIHEHUS
JNEHCTBUI ¢ YKCllaMu, 3allUCaHHBIMHM B CTaHAAPTHOW (opMe, UCTIOIb30BaHUS MaTeMaTHUYECKUX
KOHCTaHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» PEATU3YETCA Ha MPOTSKEHUU BCEro oOydyeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXIOM paszfeie MporpaMMbl TMPETyCMOTPEHO pelieHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyydaromuecs OBIageBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IEIbIX,
paloHaIbHBIX, UPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
ypaBHEHUM, HEPABEHCTB M MX CUCTEM. [loydyeHHbIE YMEHUS UCTIONb3YIOTCS MPU MCCIIECIOBAHUN
(GyHKIMA C TOMOIIBIO MTPOU3BOJHOM, PEIIEHUWH MPHUKIATHBIX 3a7a4 M 3a/lad Ha HAaXO0XKJICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKuuu. [laHHas comepkareiabHasi TUHUS BKIIOYAET B
cebst Takxke (HOpMUPOBAHKME YMEHUHN BBIMIOIHATH pacu€Thl 0 GopMyIiaM, MPeoOpa30oBaHUS 1IEIIbIX,
paloOHATBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUHM, a TAK)KE BBIPAKCHHM,
COJIepKalINX CTEMEeHW | JorapudMel. braromapss HW3ydeHWIO anreOpamyecKkoro Marepuala
MPOUCXOIUT JallbHENIIee Pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHHS yYaluXcs,
dbopMUpPYIOTCS HAaBBIKM JEIYKTUBHBIX pacCyXIeHUH, pabdoThl C CHUMBOJIBHBIMU (dopMamy,
MPEACTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. Ajredpa
npemiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS TPAKTUUECKUX U €CTECTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO IEGMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanueckass auHUS «DyHKIMK U rpaduKuy) TECHO MepervieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MOCIJIEI0BATEILHOCTh U3yUCHUSI
MaTepuaia. M3yueHne cTeneHHoM, moKka3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
byHKIMI, UX CBOWCTB M TrpadUKOB, UCMOIB30BaHNE (PYHKIMHA A pElIeHHs 33a1ad U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pelIeHHEM ypaBHEHUH U HEpaBeHCTB. [Ipu aToM O0IbIII0€ BHUMaHUE YaesIeTcs: QOPMUPOBAHHIO
YMEHHUS BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BEJIMYMHAMH, MCCIIEIOBATH
MoNy4YeHHbIe PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Tol coaepikaTeabHONW TUHUH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOLIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMUYUHAMU B
pa3nuuHOi (opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHO. Ero m3ydeHue cnocoOCTByeT
Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3AIHH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenbHast nuHus «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
pPaCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK W TPUKIAIHBIX 33714, TOCTYITHBIX 00yUYatOIUMCSl, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHHI, OMPEaesaTh UX
HauOOJbIIME U HAUMEHBIIINE 3HAUEHUS, BRIYUCIATD IJIoMaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpEHHMs ImpoiieccoB. JlaHHasi cojep)kaTellbHas JMHUS OTKPBHIBAE€T HOBbBIE
BO3MOYKHOCTH TIOCTPOCHHSI MAaT€MAaTHYECKUX MOJCNICH pEabHBIX CHUTYalluid, HaXOXICHUS
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HAaWIy4lllero peuieHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HUcKyccTBe. OOydaroluecs y3HaIOT O
BBIIAIOIUXCS] PE3YJIbTaTaX, IOJIy4YEHHBIX B XOJI€ Pa3BUTHsI MAaTEMAaTUKHU KaK HayKH, U UX aBTOpax.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPEJICTABICHHS IPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U MpelaraloT HauboJsiee YHUBEPCAIbHBIM A3bIK, 00bEIUHIOIINI
BCE paszenbl MAaTeMATHKM M €€ IPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BakHO n1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKM U HCIOJb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peasIbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH C MOMOIIbBIO anmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJM3a M WHTEPIPETAlUU IIOJYyYEHHBIX pe3yJbTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIb3YETCS JUI peLIeHUs MPUKIaAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX NpakTUYECKUX 3a1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETU3MPOBATH IPOOJIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKJIAJAHBIX 3ajJad OpPraHu3yercs B
IpoLecce U3yUeHHs BCEX TEM Kypca «Anredpa v Hauaja MaTeMaTHYEeCKOro aHaIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miane Ha M3y4YeHHE Kypca anreOpsl ¥ Hadall MaTeMaTHYECKOTO aHalIn3a Ha 6a30BOM
ypoBHe oTBoJUTCS 2 yaca B Heaento B 10 kitacce u 3 yaca B Heaento B 11 kitacce, Bcero 3a /Ba
roja o0yuenust — 170 gacos.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUHU U pPeaJIbHOM JKU3HH.

JeiicTBuTenpHble yKcha. PanyvoHanpHble W MPpAllMOHATbHBIE YKCIA. ApHUPMETHYECKHE
OTepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOamKkEHHbIe BHIYMCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CranzaptHas (gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue moaxoismedl (Gopmbl 3amucy  JACHCTBUTEIBHBIX YHCEN Ui PEUICHHUs
IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. JledcTBus ¢ apudmMeTudyecKuMu
KOPHSIMHM HaTypajbHOW CTEIICHH.

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

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIbI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo ] NHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKUX 3aJad U 3ajad U3
pa3INYHbIX 001acTe HAYKH U pealbHOM KU3HHU.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkuun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHas QyHKIMS ¢ HaTypaJbHbIM U LENbIM IOKa3zareneMm. E€ cBolicTBa U rpaduk.
CaoiicTBa 1 rpaduK KOPHS 1-0M CTETICHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLHUH
YHCIIOBOTO apryMEHTA.

Hayana maTreMaTH4ecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOLIEH reOMETpPHUUECKON MPOTrPECCHU.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcrnosp30BaHME MPOrpeccuu ISl PEIICHMs PEabHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA
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MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara [Jis1 ONHMCaHWA PCAJIbHBIX MPOHCCCOB U }IBHGHI/If/'I, npu
pELICHUH 337124 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BBIYHMCICHHUA

Hatypanbsble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. [lecaTnynble U HATypalbHbIE JOrapHU(MBbI.

YpaBHeHUsI 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

[TprmMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PelieHue npukiaaiHbIX 3alad C MOMOILIbIO CHUCTEMbI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTeMAaTHYECKHX 3aJad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. [lepuonnmyeckue  QyHkumu. IIpomMexyTkM  MOHOTOHHOCTH  (DYyHKIIMH.
Maxkcumymbl 1 MMUHUMYMbI (QyHKIuM. HamOosbliee m HauMeHbllee 3HaueHUE (DyHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIUH, UX CBOWCTBA U TPapUKU.

[Toka3zarenbHas u norapudpmudeckas GyHKIMU, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs ypaBHEHUH U JIMHEMHBIX CUCTEM.

Ucnonbp3zoBanue rpadukoB (PyHKIUN OJI HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCcKOro aHaJImu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[TpousBoaHble 31eMeHTapHbIX QyHKIUH. DopMysbl HaXO0XKAECHUS MPOU3BOJHON CYyMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TprMeHeHHe MPOU3BOIHON K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxzaenne HaubobIIero 1 HAMMEHbBILEr0 3HAYEHUS! (PYHKIIMH Ha OTPE3KE.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXKACHHS HAWIy4YlIero pEeleHUs B MPHUKJIaJHbIX
3ajaydax, JAJs OnpeesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMyII0i UiH rpauKoM.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuid M ¢u3MYecKuil cMbIci. Bblumcienue MHTErpana 1o
dbopmyne Hetorona—JleliOnuna.
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IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
ypOBHE cpenHero ooimiero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCH:

['paxxiaHCcKOE BOCIIUTAHUE!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHUEM O MaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, HOpPOIELyp TIPakJaHCKOro oOIIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAYEHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKON IPa’kJaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHUU B
JPyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOWYIMBOTO Oy IyIIEro.

DcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AEeHUH; BOCIPUMMYHBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHKE, cOAaJaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryyspHas (uznyeckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa30BaHMIO U
camM000pa30BaHuUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYpbl, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
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NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUN I PeLIeHHs 3a/1a4 B OOJIACTH OKPY’KArolled Cpeipbl, TIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOIEH CPEIbI.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMaHUEM MAaTeMaTHUYECKOW HAayKH Kak cepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMAaTUYECKOMN KyJIbTYypOI KaK CpEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO AEATEIbHOCTh UHIUBHUIYaIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMBbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCSl ~ OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMBUIMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OClCMBUAMY,  YHUBEPCATIbHbIMU — pe2yismUGHbLMU
oelicmeusmu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecnewusaiom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamsos ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIMN, OCHOBAHUS 11 00OOIICHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YaCTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTUBOPEUHs B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIIHHO JJOKAa3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPKIACHHUM (TIPSAMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY KJICHUS U BBIBOJIBL;

e BBIOMpaTh CHoco0 pemieHus y4eOHOUM 3aaauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

bazoBble uccnenoBarenbckue JeMCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpoOBaTh BOMPOCHI, PUKCUPYIOLIUE MPOTHBOPEUHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMH, SIBICHUSMH, MPOIIECCAMHU;
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® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEA0BaHNS, OLEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEINOIOKCHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ uapopmarueii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MpEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHPOPMALMUIO, TPEACTABIATE €€ B pa3IuyHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCT HMHPOPMAIUHM 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCmBUs, 00ecneyusarom chopmuposaHHoCcms

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4l, KOMMEHTHPOBATh
MOJTyYCHHBIH pe3ysbTar;

e B Xoje OOCYXKIEHHS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOIi TeMBI, TPOOIIEMBI,
pelaemMoi 3a/1a4n, BICKa3bIBaTh UJCH, HALIEJICHHBIC Ha TOUCK PELICHHUS; COMTOCTABISTh
CBOM CYKJICHUS C CYXACHHUSIMH JIPYTUX YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3inyune
U CXOJICTBO TO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PAXKCHHUS;

® TIPEICTABIATH PE3YJbTATHl PEIICHU 3a/1a4d, YKCTIEPUMEHTA, HCCIIEJOBAHNUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUIEHUS C YYETOM 3ajad Npe3eHTANUU U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUUYECTBO:

® [IOHMMAaTh U UCHOJIb30BATH IPEUMYIIECTBA KOMAaHIHON U MHIAMBHyaIbHON paboThl IpU
peleHnH y4yeOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTh BHIbI paboT, JOroBapUBATHCS,
00cy>XJ1aTh MPOIIECC U Pe3yJIbTaT pabOoThl; 0000IIaTh MHEHHS HECKOJIbKUX JIIOIEH;

® y4acTBOBAaTh B IPYNIOBBIX popmax padboThl (00CykA€HUS, OOMEH MHEHMI, «MO3TOBbIE
HITYPMBD» U UHBIE); BBITIOJIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOH JICHCTBUS
C APYTUMH YJ€HaMHU KOMaH[Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

COCTABIIATh IIJIaH, AJTOPUTM pELICHMs 3ajayd, BHIOMpPATh CIOCOO pEelIeHUs C YyYETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUIeHUH ¢ y4€TOM HOBOM MH(DOpMALIUU.
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CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIbHOW pedleKcuH Kak OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YyJIbTATOB; BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHMKHYThH NPH PELICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OICHHUBATL COOTBCTCTBUC PEC3yJibTaTa HOCIU U YCIIOBUAM, 06’b$ICHSITB IMIPUYIUHBI
JOCTHKEHUS WM HEIOCTHXKEHUS Pe3yJIbTaTOB MAESTeNbHOCTH, HAXOIUTh OILIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenue yueOHOTO Kypca «Anredpa U Hadajla MaTeMaTUYECKOro aHajiu3a» Ha YpPOBHE
cpeaHero oomiero oopa3zoBaHus JOHKHO 00ECIEUYNBATh JOCTHKEHHE CIEAYIONMX MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
NeCATUYHAsSL APOOB, IPOLIEHTEHI.

BrImonssTh apudMeTnieckue onepanuy ¢ paliioHATbHBIMU U JICHCTBUTEIHBIMU YHCIIAMU.

BeimonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJB3Ys IMpaBWiIa OKPYIJIEHUs, JeNaTh
IPUKUJIKY U OLIEHKY pe3yJIbTaTa BhIYMCICHUH.

OnepupoBaTh MOHSATHIMH: CTEIIEHb C IENBIM TOKa3aTeNeM; CTaHaapTHas (Gopma 3ammucu
NEMCTBUTENIFHOTO YKCIa, KOPEHb HATYpaJbHOW CTENEHH; HMCIIOJIb30BaTh MOAXOISIIYI0 (hopMy
3aMMCH JIeHCTBUTENBHBIX YUCEN /IS peIIeH s TPaKTUUECKUX 3ajay U MPeICTaBICHNS JaHHBIX.

OnepupoBaTb NOHATUSAMH: CUHYC, KOCHHYC M TAaHT€HC MTPOU3BOJILHOTO YTJIa; UCTIONIb30BATh
3aIMCh MPOU3BOIBHOTO yIiIa Yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIO€, pallMOHAIBHOE,
UppalMOHATILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YpaBHEHHUE;

BemonsasaTe  mpeoOpa3oBaHUs  TPUTOHOMETPHUYECKMX ~ BBIDAKEHHH W pemIaTh
TPUTOHOMETPHUYECKUE YPABHEHHS.

BeinonHATe npeobpa3zoBaHus LETBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIEJIBIX, pAlIMOHAIBHBIX U UPPALIMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

[TpuMeHSTh ypaBHEHUS W HEPAaBEHCTBA UIS PEUICHUS MAaTEeMaTHYECKUX 3a/ad W 3a7ad u3
pa3IMyYHbIX 00JacTel HayKu U peasIbHOM JKU3HHU.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
yYpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh NOHATUSAMU: (PYHKIIHS, CIOCOOBI 3aaHUs (PYHKLUHU, 007IaCTh ONpeaeIeHHs U
MHOX€ECTBO 3HaUeHUH (QyHKIMH, TpapuK QyHKIIUH, B3aUMHO 00paTHbIEe (DYHKIINU.
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OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD PYHKINH, HYIH QYHKIIH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMNA A1 peIIeHUs] ypaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIMH, KBaJIPAaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(GYHKIUY C LIeIbIM TOKA3aTEeNEM.

Hcnonwk3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIlIeHnr 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB M pealbHOW XU3HU; BHIpaKaTh (HOpMyIaMu
3aBUCUMOCTH MEX1y BEJITUYMHAMU.

Hayana maTreMaTH4ecKkoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCT, apU(METHUECKass U T'€OMETPHUYECKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOLIasi TeOMETpUUYECKas MPOrpeccus, cymma
0ecKOHEYHO yOBbIBAIOIIEH reOMEeTPUIYECKON MTPOrPeCcCU.

3aaBaTh OCIEA0BATENbHOCTH PA3JINYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENIBHOCTEN M MPOrPECCHMl JJIsl pEleHUsl peabHbIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHo:KecTBa M JIOTHKA

OrniepupoBaTh NOHIATHSAMU: MHOXKECTBO, OII€pAIlMU HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONMCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSIMM: HATypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I PELICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIOTapu(pM YUCIIa, TECITUYHBIC U HATypaJbHbIE JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMH: [TI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMsl BBIPAXKEHUH, COJEp)KALIUMX JIOTapU(Mbl; ONEpUpPOBAThH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN U HEPABEHCTB.

HaxonuTts penieHus npoCTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCI0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM JIJISl PEIICHUS] PAKTUYECKUX 3a7a4.

Haxonuts pemieHus npocTelmuX CUCTEM U COBOKYITHOCTEN palliOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTaBISTh BBIPAXKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arnapaTa ainreopsl.

DOyHKUUH U rpaduKu
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OnepupoBaTh MNOHATUAMM: MEpUOANYECKas (QYHKLIHUSA, NPOMEXYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HaunOoJblllee M HauMEHbIee 3HaYeHHUS (DyHKIUMHM Ha
IPOMEXKYTKE; NCTIIOIB30BATh MX JJIsl UCCIIE0BAHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IOKa3aTeIbHOW,  JlorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPAUHATHOM INIOCKOCTH U HUCIOJIb30BaTh
JUISL PeLICHUs] YPAaBHEHU M HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YPaBHEHU.

Hcnonb3oBate rpaguku (QyHKUMH A7 HCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH M3
JOPYTUX y4eOHBIX AUCLIUIUINH.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAsI (PYHKIMS; IPOU3BOIHAS (DYHKIMH; UCTIOIb30BATh
reoMeTpUYecKui 1 (pU3MYeCKUil CMBICI TPOU3BOAHOM Ul pelIeHus 3a1ay.

HaxoauTe mpou3BOAHBIE 3JEMEHTApHBIX (YHKIHMHA, BBIYUACIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ui HCCIeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATH PE3yJIbTAaThl UCCIIEIOBAHUS K IIOCTPOCHUIO TPaHKOB.

Hcnonp30BaTh MPOM3BOAHYIO /ISl HAXOXKACHUS HAWIIYyUYIIETO PEIICHHsI B MPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-YKOHOMUYECKUX, 3aJauax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3uyeckuii CMbICI MHTErpaa.

Haxonute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIMI, BRIYUCIATH MHTETpANI 10 (hopMyiie
Herorona—Jleitbnumna.

Pemate nmpukiaaHble 3a1a4i, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKOIO U (PU3UYECKOTrO
XapakTepa, CpeJICTBaMH MaTeMaTH4YECKOT0 aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue pa3/ieioB U TeEM
n/n MPOrpamMmbl

MHOeCTBa pallMOHATLHBIX U
1 NEHCTBUTENLHBIX YHCEIL. ParnoHaIbHbIe
YpaBHEHHUS U HEPABEHCTBA

Oynkuuu u rpapuku. CTeneHs ¢ MeIbiM

2 [I0Ka3aresieM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU.
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE
YpaBHEHHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU
6 [ToBTOpeHnue, 06061IeHNE, cUCTEeMaTH3aus
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBO 4acosB

Bcero

14

18

22

68

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [IOK
https://m.edsoo.ru/1568aba3

bubmnoreka IIOK
https://m.edsoo.ru/1568aba3
bubnnoreka IIOK
https://m.edsoo.ru/1568aba3

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

bu6nuoreka [IOK
https://m.edsoo.ru/1568aba3
bu6mmoteka [IOK
https://m.edsoo.ru/1568aba3
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

CrermneHb ¢ palliOHAIBLHBIM [TOKA3aTEIEM.
[ToxazarensbHast pynkuus. [lokazarenbHbie
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIHUS.
Jlorapugmuueckue ypaBHEHUS U
HEepaBEHCTBA

Tpuronomerpuieckne GyHKINU U UX
rpaduku. Tpuronomerpuyeckue
HEPABEHCTBA

IIpoussogHas. IIpumenenue npou3BogHON

I/IHTel"paJ'I " €Tr0o MPUMCHCHUA

CucreMbl ypaBHEHUN

HaTypaJ'IBHBIe " [CJIBIC YHCiia

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6mmorexa [IOK
https://m.edsoo.ru/fl1c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/fl1c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/fl1c4afd
bu6mmorexa [IOK
https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
https://m.edsoo.ru/f11c4afd
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IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/iHero 001ero 00pa3oBaHus

1 Yucna ¥ BRIYUCICHUS

11 OHCpHpOBaTL MNOHATHUAMMA: palOHAJIBHOC U ﬂeﬁCTBHTeHbHOC 4ucCiio,

OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

12 BreimonssTh apI/I(1)MeTI/I‘leCKI/IC orncpanuu C paldydOHAJIbHBIMH H

IIGIZCTBHTGJII)HBIMH qucJjiaMu

13 BrmomaaTe HpI/I6JII/I)KéHHI)IC BBIYUCIICHUSA, HCIOJIB3Yys  IIPpaBUJIa
OKpYIUICHUA, ACJIAaTh IPUKUAKY U OLUCHKY pE3yJIbTaTa BBIUMCIICHUH

OnepupoBaTb NOHATHUAMHU: CTEIIEHB C LIEJIBIM II0Ka3aTeNIeM, CTaH1apTHAas
14 ¢dopMa 3anucu 1eHCTBUTENIBHOIO YKCiIa, KOPEHb HaTypalbHOM CTENEHU;
UCIOJIb30BaTh MOIXOASAIIYI0 ((OPMY 3alTUCH I€HCTBUTEIBHBIX YMCENT IS

peICHUS NPAKTUYCCKUX 3a/la4d U MMPCACTABICHUA TaHHBIX

OHGpHpOBaTB IMOHATHUAMU: CUHYC, KOCUHYC W TAHI'CHC ITPOHU3BOJIBHOI'O
1.5 yria; HUCIHOJIB30BATb 3allMCh IHIPOU3BOJIBHOI'O YIJla YC€pe3 06paTHLIe

TPUTOHOMETpHUECKHE (PyHKINUU
2 YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTb TNOHATUSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
2.1 LEJIOe, PALMOHAIBHOE, HPPALMOHAIBHOE YypaBHEHHE, HEPABEHCTBO,

TPUTOHOMCTPHUYCCKOC YPABHCHUC

29 BrInonHaTh HpCO6pa30BaHI/IH TPUTOHOMCTPUUICCKUX BLIpa)KCHI/II\/'I n
p€miaTb TPUTOHOMETPHUICCKHUEC YPAaBHCHUA

BrImonasaTs HpeO6p330BaHI/I${ OCIIbIX, palrOHaJIbHBIX n
2.3 HppauOHAJILHBIX BLIpa)I(CHHf/'I U pellaTb OCHOBHBIC THIIBI MCJIbIX,

pPalMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
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Y IIpuMeHATH ypaBHEHUsI U HEPABEHCTBA IS PELICHUS] MATEMATUYECKUX
3ajia4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHON XKU3HU

MogenupoBaTh pealbHble CUTyallUd Ha s3bIKE aureOphl, COCTABIATbH
5 s BBIDQXCHUS, YPAaBHEHMs, HEpPaBEHCTBAa [0 YCJIOBMIO  3aJauH,
UCCIIEIOBaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHHMEM armapara

anreOpbl
3 OyHKIMH U TpaduKH
OnepupoBaTh MOHATUSAMH: (DYHKIHMSA, cHOCOOBl 3amgaHus (YHKIHUH,

3.1 o0nacTb ompeAeNeHuss U MHOXKECTBO 3HayeHHH (yHKIuU, rpaduk

($yHKIMHU, B3aMHO 0OpaTHbIE (QyHKINH

39 OnepupoBaTh MOHATHAMHU: YETHOCTH M HEUYETHOCTH (DYHKIUH, HYIH
(bYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

33 Hcnonb3oBate rpaduku QyHKIHHA 111 peLICHNs] YpaBHEHUH

34 Crpouth W uHWTaTh TpPaQUKH JIMHEHHON (YHKIMHM, KBaJAPATUIHON
(GyHKIMH, CTENeHHON (PyHKIMH C 1eJIbIM II0Ka3aTeIeM

Hcnons3oBath rpadukud (QYHKIUA 171 HCCIEAOBAaHUSA MPOIECCOB H
35 3aBHCUMOCTEN MpU pelIeHUH 3ajad U3 JIPYrux y4eOHBIX IMPEIMETOB U
peaslbHOM JKM3HM, BBbIpaXarb (QopMyJIamMH 3aBUCUMOCTH MEXIY

BCIIMYNHAMU
4 Hauana MmaTemMaTu4yeckoro aHaiusa

41 OHGpHpOBaTB INOHATHUAMU. IIO0CIICA0OBATCIIBHOCTD, apI/I(i)MeTI/I‘IGCKaﬂ n
reoMeTpruveckad rmporpeccuu

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIllas reoMeTpHYecKast

4.2 mporpeccusi, CcyMma OeCKOHEYHO yOBIBAIOUIEH TeOMETpUUYECKOM
MIPOTPECCUU

4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMHU

44 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrPECCUU IS

' pelleHus peanbHBIX 3a7a4 MPUKIATHOTO XapaKTepa

5 MHoO)kecTBa U JTOTUKa

5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONIEpAIlUU HaJl MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jjisl ONHUCAaHU

5.2 pEeabHBIX TPOIECCOB W SIBICHUH, MPH pPEIICHUH 3a1ad U3 JAPYTUX

y4eOHBIX MPEIMETOB
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OnepupoBaThb MNOHSATUSIMU: OINpEICIICHHE, Teopema, CIEJICTBHE,

>3 JI0Ka3aTeNbCTBO
11 KUIIACC
Kon "
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATBI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NMPOrPaMMBbI CpeHero o0mero 00pasoBanus
pe3yabrara
1 Uucna v BBIYUCICHUS
OnepupoBarh NOHATUSAMU: HAaTypalbHOE, LIEJIOE YHUCIIO; UCIIOIb30BaTh
1.1 MPU3HAKU AECIMMOCTH LEJbIX YHCEI, PA3JIOKECHHE YHCIIA HA MPOCTHIE
MHOKHTENH JUIsl pELICHUs 33124
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALlMOHAIBLHBIM II0KA3aTEIEM
13 OnepupoBaTh MOHATUAMM: JlorapudM 4HUCIA, JECATHYHBIE U
' HaTypaJbHbIE JIOTapU(pMBbI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpumeHsTH CBOICTBAa CTENMEHW JUISI MPEeoOpa3oBaHUSI BBIPAKEHHIA,
2.1 OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoImonHATe npeobpa3zoBaHMs BBIPAKEHHM, COAEPIKAIINUX JOrapuQMBbl;
57 ONEepUpPOBaTh  MOHATUSAMHU:  JOrapuMHUYECKOe  ypaBHEHHE U
' HEPaBEHCTBO; pellaTh OCHOBHBIE THUIIbI JIOTApU(PMUIECKUX YpaBHEHUN U
HEPABEHCTB
23 Haxonuts pemenust mpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMM: CHCTEMAa JIMHEHHBIX YypaBHEHUH U €€
24 pelIeHne; UCII0Ib30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN NI pELICHUS
MIPAaKTHYECKUX 3a/1a4
55 Haxomute pemieHnss MpPOCTEWIIMX CHCTEM UM COBOKYITHOCTEH
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MopaenupoBaTh peallbHble CUTYallMM Ha sI3bIKE aireOpbl, COCTABISAThH
Y BBIPa)XCHUS, YPABHEHM S, HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO 334U,
' WCCIEA0BaTh ITOCTPOECHHBIE MOJENM C HCIOJIb30BAHMEM allapara
anreOpbl
3 @OyHKIUHN U TpapUKU
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OnepupoBaTh NOHATUAMH: TEpUOAMYECKas (QYHKIHS, MPOMEKYTKU
31 MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMma (YHKIMH, HAUOOJIbIlee U

HanMCHBIICC 3HAYCHUA q)YHKI_[I/II/I Ha IPOMCIKYTKE; UCITIOJIb30BATh UX JJId

uccleioBaHus (PyHKIUY, 3aJaHHOI rpadukomM

OniepupoBaTh NOHATUSAMU: TPadHUKH MOKA3ATEIBHOM, TorapudMIIecKoi
3.2 U TPUTOHOMETPUYECKUX (YHKUMH; M300paXkaTh MX Ha KOOPAWHATHOU

IIJIOCKOCTH M MCIIOJIB30BAaTh IAJId PCHICHUA ypaBHCHI/Iﬁ 1 HEPABCHCTB

N300paxaTh Ha KOOpAWHATHOM IUIOCKOCTH TIpadUKH JMHEHHBIX
33 yYpaBHEHUW M HCIOJIb30BaTh UX JUJISI PEHICHUS CUCTEMbl JIMHEWHBIX

ypaBHEHUH

14 Ucnons3oBarh rpaduku (yHKUUN Ui MCCIENOBAHUS IPOLIECCOB U

3aBUCUMOCTEHN U3 APYTruX y4eOHBIX NUCLHUILIIMH
4 Hauana maTemaTunyeckoro aHainsa

OnepupoBarh TOHATUAMU: HENpPEpbIBHAS (PYHKIHS, MPOU3BOAHAS
4.1 (YHKIHMU; HCIONB30BaTh TEOMETPUYECKHH M (U3NYECKUN CMBICTT

MTPOM3BOTHOM JIJIsl PEIICHUS 3a71a4

4o HaxonuTe 1OpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKLUI, BBIYUCIATH
IIPOU3BOJIHBIE CYyMMBI, IPOM3BEACHUS, YACTHOT'O (DYHKIUI

Hcnonp30BaTh MPOM3BOMHYIO JUISL  HMCCIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb ¥ DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIICIOBAHNS

K TIOCTPOCHHIO TpahrKoOB

44 Hcnons30BaTh NPOU3BOJHYIO JJII HAXO0KICHUS HAWJTy4dIlIEero PemeHust
B IIPUKJIAJIHBIX, B TOM YHCJIE COLIUAIbHO-DKOHOMHUYECKHX, 3a1a4ax

45 OnepupoBaTh MNOHATHSAMHU: IEpPBOOOpa3Has M HMHTErpayl; MOHUMATh
reOMeTpUUYECKUN U PU3NYECKUI CMBICI HHTErpaia

46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
uHTerpain no gopmyine Hetotona — Jleitbuuia

47 Pemrats MPUKIAAHBIC 3a/Ja41, B TOM YK CJIC CONUAIBHO-OKOHOMHWYCCKOI'O
n (I)I/ISI/I‘-ICCKOFO XapaKkTepa, CpCACTBAMU MATEMATUYICCKOT'O aHAJIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon
1 Hucna u BBIYUCICHUS
Panmonanbhbele  uncia. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, IPOLIEHTHI,
OeCKOHEUHbIE  TMEpPUOJMYECKUEe  apodu. Apudmernyeckue oOmepanud  C
1.1 palnMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BeIpakeHUH. [IpuMenenue
Npobeil U MPOLIEHTOB Ul PElICHUs MPUKIAAHBIX 33/a4 U3 pa3jIU4HbIX OTpacieu
3HAHUM U peaIbHOM JKU3HU
HelictButenpHple  4yuciaa.  PanuMoHanbHbBIE M MPpPALMOHAIBHBIE  4YHCIIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIMH uHciaamu. [IpuGmmxEnHbIe
BBIYHCIICHMS], IPAaBUJIA OKPYTJIEHHs], IPUKHUIKA U OLICHKA Pe3yJIbTaTa BEIYNCICHUN
Crenenp c nenslM nokasaresneM. CranaapTHas Gopma 3amucu J1eHCTBUTENBHOTO
1.3 yrcia. Vcrnonp30BaHue MOAXOAAIICH (GOPMBI 3aIUCH JEHCTBUTEIBHBIX YHCEN JJIS
pelIeHns MPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX
14 Apudmernueckuil KopeHb HaTypaJabHOU cTeneHu. [leiicTBus ¢ apudmeTnueckuMu
' KOPHSIMHU HaTypajbHOU CTEIEHU
s CuHyC, KOCHMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPA30BAHUS
57 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPKCHU. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
' HUHTEPBAJIOB
2.4 Pemenue nenbix 1 IpoOHO-paLIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenue nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX YpaBHEHUN
57 IIpumeHeHNEe ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHMX 3a7ad U
' 3a/1a4 U3 pa3IM4HbIX 00JaCTel HayKu U pealbHON )KU3HU
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3 OyHKIUH U TpapuKH
11 @Oynkius, cnocodsl 3amanus GyHkiun. ['paduk ¢ynknmu. B3ammuo oOpaTHBIE
' byHKIII
12 Ob6nacTh ompeneiaeHuss U MHOXKECTBO 3HadeHwil (ynkuumu. Hymu ¢yHkimm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHast QyHKIUS C HATypaJbHBIM U IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
Y Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
' YHUCJIOBOT'O apryMEHTa
4 Havana maremaTnueckoro anaiansa
il [TocnenoBarenbHOCTH, CMOCOOBI 3aaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
ApudmeTrrdeckas M TEOMETpHYECKas MPOrpeccHH. beckoHeuHo yObIBarormast
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH Te€OMETPUUYECKOM
' nporpeccuu. dopmysia CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHWE MPOrPECCHH IS
pelIeHus pealibHbIX 3a]a4 IIPUKIIAHOIO XapaKTepa
5 MHoxecTBa U JOTUKa
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOPEeTUKO-MHOKECTBEHHOI'O arlfaparta i OMUCAaHUs PEabHBIX
MIPOLIECCOB U SBIICHUH, MPU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens c pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yucna. JlecaTudHbIC U HATYpATbHBIC JTOTapU(HMBI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 IIpeoOpa3oBanHue BBIPAXKEHHH, COACPIKAIIMX JIOTapU(MBI
57 [IpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX CTENIEHHU C PAIlMOHATHLHBIM
' MoKazareieM
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23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuuecke ypaBHEHHs 1 HEpaBEHCTBA
6 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpUKIAgHBIX 3a4a4 C [OMOILBIO
' CHUCTEMbI JINHEHHBIX YPaBHEHUM
2.7 CucrteMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHECHHUI M HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peabHON KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuonuueckne Qynkuuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKLUH.
3.1 MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HamOonblnee v HavMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u jorapudmuueckas GyHKIMU, X CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GYHKIUHN AJIs1 pEIICHUS YPaBHEHUH 1 JINHEHHBIX CUCTEM
Hcnons3oBanne rTpadukoB (QYHKIUA JUIS  UCCIICJOBAHHS IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpbl€ BO3HUKAIOT IPHU PEIICHUH 3aJad U3 JAPYIMX y4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Hauana maremaTndeckoro aHaiansa
4.1 HemnpepsiBabie hyHKIIMU. MeTO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NUECKUIN CMBICI TPOU3BOIHOM
43 [Ipon3BonHbIe 3nMeMEeHTapHBIX (QYHKIMA. DOpMyJIbl HAXOXKAECHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUH
[IpumeneHne npou3BOAHON K HCCIENIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMeHbIIero 3HaYeHUs (PyHKIUN Ha
OTpe3Ke
[IpumeneHne mNpPOWU3BOJHOM [JUIsI HAXOXKJIEHUS HAWIY4YIero peleHus B
4.5 NPUKIAJHBIX 3ajadax, MJI1 OIpPENENeHHUs CKOpPOCTH IIpoliecca, 3aJaHHOIo
dhopmymoit wim rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii 1 puznyeckuil cMbicil. Beraricienue nuterpana no
. ¢dbopmyne Hetotona — JleitOnura
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ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHO NPOrPaMMbl CpeIHEro
TpeGoBaHus o0mero odpasoBanus

Brnanenue meromaMu 0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GopMylIupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHUIIbHBIE (bopMyIHPOBKH; IIPUMEHSATH UX; yMEHHE
dbopmynrpoBaTh 00paTHOE H TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
pacCcyXJCHHI; yYMEHHE OIECPHPOBATH TOHSATHSIMHU: MHOXECTBO,
IMOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHC HUCIIOJIL30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapar Il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHU 3a/lad, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MMOHITUAMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HAa IJIOCKOCTH; YMEHHE 3ajJaBaTh U
OMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHnue onepupoBarh NOHATHAMU: HATyPaJIbHOE YHCIIO, LIEJIOE YUCIIO,
CTETEHb C IIEJIBIM [T0Ka3aTeeM, KOpeHb HaTypalbHON CTENEHH, CTETIEHb
C paluOHAJIbHBIM IIOKAa3aTeJIeM, CTENEHb C JCHCTBUTEIbHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJILHOIO YMCJIA, OCTAaTOK IO MOJYJIIO, PAllMOHAIBHOE YHCIIO,
UppalMOHAILHOE  YHUCJIO, MHOXECTBa  HATypaJbHBIX,  LIEJBIX,
2 palMOHANIbHBIX, JEHCTBUTEIBHBIX 4YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aArOpuT™ EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pa3jIMYHbIMM TO3UIMOHHBIMH CHUCTEMAMH CUUCJICHMS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-pAIIMOHATIBLHBIX

BBIpa)KeHHfI; YMCHHUEC ONICPUPOBATH MOHATHAMU: IMOCICAOBATCIBHOCTD,
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apudmernueckass ~ TPOTpPEcCHsi,  TeOMETpPHUYECKas  Mporpeccus,
OecKkOHEYHO yObIBalolasi TeOMETpUYECKasi MpPOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  GOpMyJ;  yMEHHE  ONEpPUpPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuieckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apumMeTnyeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
NPUBOAUTH  TPUMEPHl  HUCIMOJIB30BAHUA  KOMIUIEKCHBIX  YHCE,
ONEpPUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHUIIbl, FEOMETPUUECKHUI CMBICI ONPEAEIUTENS

VYMmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTEMbI;, YMCHHC OICPHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC PpCIIATb YPaBHCHU,
HCPABCHCTBA WU CHUCTCMBI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTECMbI C TIIAapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI AJId PCIICHUA MAaTCMATUYCCKUX

3ala4v U 3a1a4 U3 pa3JInYHbIX oOacreit HAayKHN U peaHBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (PYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GbyHKIMH, SKCTpeMyM (QYHKIMU, HauOoIblIee 1 HAaUMEHbIIIee 3HaUeHUs
(GyHKIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAas (QYyHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, MepBas H BTOpas MPOU3BOAHAA (DYHKIMH,
TEOMETPUUYECKUM B (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeIEHHBI MHTErpajl; yMEHHE HaXOAWUTh AaCHUMITOTHI Tpaduka
4 (yHKIMU; YMEHHE BBIYHUCIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEIEHUS,
YaCTHOTO U KOMIIO3UIIUHN (PYHKLUH, HAXOAUTh YpaBHEHHE KacaTelbHOU
K rpaduky QyHKIUU; YMEHUE HAXOJUTh MPOU3BOIHBIE 3JIE€MEHTAPHBIX
(GYyHKIMHA; YMEHHE HCHOJb30BaTh IMPOU3BOAHYIO IS HCCIIEIOBAHUS
(GbyHKIMH, HAaXOAUTh HAMOOJIbLINE U HAUMEHBIINE 3HAUEeHUs (PYHKIIMIA;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTeMaTHYeCKOI0 aHaIN3a; IPUMEHSTh POU3BOIHYIO JUIsl HAXO0XKIEHUS

HaWJIydyluIero pCeHuiCHUusA B IMPUKIAIHBIX, B TOM YHUCIIC COLUAIIBHO-
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SKOHOMHYECKUX U PUINYECKUX 3a]]a9ax; HAXOJUTh IJIOMAIN U 00bEMBI
(buryp ¢ HoMoIIbIO UHTErpaja; IPUBOAUTH IPUMEPHl MATEMATUYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MNOHATHAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIMS, KOMIIO3UIMs QYHKUUH, TUHEHHAs (QYHKIUS, KBaapaTHYHAS
GbyHKUMA,  pauMoHaNIbHAs  (QYHKUUS,  CTENEHHas  (YHKUuS,
TPUTOHOMETpHUYecKue (yHKINUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTeNnbHass W Jorapupmuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH M3YYEHHBIX (YHKIHI, BBIIOJIHATH NPE0oOpa30OBaHUs
5 rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3yUSHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, NTPU PEIICHNH 33134 U3 APYTHX YYEOHBIX MPEIMETOB
W 33724 U3 peajbHOM JKU3HHW; BBIpAXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEKIy BeIMYMHAMHU; UCIIOJIb30BATh CBOMCTBA U TpaduKu PYHKIIUHI /ISt
peleHus ypaBHEeHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOT'H, 331a4y U3 00JIaCTH yIpaBJIeHUS TUUYHBIMU U CEMEUHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLIEHUBATh MPABJONOA00HOCTh PE3yNbTAaTOB; YMEHHE MOJEIMPOBATH
peanbHble CUTyalluy HA S3bIKE MATEMATHKH; COCTABIISTH BBIPAXKECHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOJYyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IOHATUSMHU: CpeJHEEe apU(pMETHUECKOE,
Me/araHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HabOpa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYIO B TabiuIax, Ha
auarpammax, rpaukax, OTpaxaronlyro CBONCTBA pealbHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUI U
auarpamMm; HCCICA0OBAaTb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
IpUMEHEHHEeM TpaUuyecKuX METOJI0OB U D3JEKTPOHHBIX CPEJICTB;
rpadU4ecKnd HCCIIEO0BaTh COBMECTHBIE HAOIIOAECHUS C IOMOILBIO

AuarpaMm pacCCuBaHus U JIMHEMHOMU perpeccuun
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YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIYy4ailHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HUCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(bopMyJbl CIOKEHUS U YMHOKEHHSI BEPOSTHOCTEH, popMyIly MOJHOU
BEepOSATHOCTH, ¢opMyiny bepHymm, KkKoMOWHATOpHBIE (aKTHI U
(GopMyJbl; OLIEHMBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpUPOBATh IOHATHUAMM: Ciy4dalHas BEJIMYMHA, paCIPEACICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUIAHNE, JUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNMYMHBI, (YHKLIUU paclpenesieHus: |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupenesneHnid; YMEHHME  HCIIOIb30BAaThb  CBOWCTBA  M3YYECHHBIX
pacnpeneseHui Ulsl peIleHus 3a/1a4; 3HAKOMCTBO C INOHSATUSMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKoHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBaTh
MOHATUSIMM: COYETaHHWE, IIEPECTAHOBKA, YUCIO COYETaHUH, YHUCIIO
NepecTaHoBOK; OmHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peambHBIX  COOBITHIA; COCTaBISATH BEPOSITHOCTHYIO MOJENIb U

HHTCPIIPCTHUPOBATDH HOHy‘ICHHHﬁ pe3yiibTaTt

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKUH Yrod,
JBYTpaHHBIA YToJ, TPEXIPaHHBIN Yroj, CKpelIUBArOIIMEecs MpsSMBIE,
NapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, Yros
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YTOJ MEXIY
9 IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PAcCTOSIHUE MEKIY IUIOCKOCTSIMHM; YMEHHME HCIOJIb30BaTh
IpU pELIeHUH 3a/ad H3yuyeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHH, PCIIATh CBA3AaHHBIC C HUMH IMPAKTHYCCKUC 3ada4YN

YMeHue onepupoBaTh MOHATUSMU: TUIOMAAL (GUTYPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IHBHI:Jﬁ MHOTI'OrpaHHUK, CCHCHUC MHOT'OI'paHHHKaA,
10 Ky0, mapaiienenure]], mpu3Ma, mupamuaa, GuUrypa u MOBEPXHOCTH
BpalleHus1, MWINHIP, KOHYC, map, chepa, miomaas cepsl, MmIomaisb

MOBEPXHOCTU MUPAMUbI, MPU3MBI, KOHYca, IHIUHApa, 00bEM KyOa,
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MPSIMOYTOJILHOTO MapasulelieNuIeia, TupaMuibl, TPU3MBbI, LHJIAH]IPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIWIMH]PA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromasics cheppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHHKH, (DUTYPBI K TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKUX QUTYP,
CaMOCTOSITENIbHO (OPMYJIUPOBATH OMpEIeNICHUsT U3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTH WJIM OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
Kinaccupukanuo (UTYyp MO PA3IMYHBIM TIPU3HAKAM, BBITOIHATH

HeO6XO,I[I/IMBIe JAOITIOJITHUTCIIBHBIC IIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMHU: JIBUKEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS
MpU PEUICHUM 3aJ]a4; HAXOJIUTh NCOMETPHYCCKHE BEIUYHMHBI (IJIMHA,
" yroj, IUIOMAAb, 00BEM) MpH pEIICHUH 3aa4 M3 JPYIHX Y4eOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAaAb, 00bEM, IUIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMABI, B TOM YHCIIEC: IDIOMIAh
MOBEPXHOCTU MUPAMHUIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMAaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyieNienuIiesia, MUPaMHUIbl, TPU3MBI,

OUWINHAPA, KOHYCa, MIapa; YMCHHEC HAXOAWUTH OTHOIIICHUC 00BEMOB

o1I00HBIX GUryp

YMeHne  onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
12 0a3ucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE IMPOU3BEJCHUE, YTOJl
MEXIy BEKTOpAaMH; yMEHHE  MCIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS T'€OMETPUYECKUX 3a7ad U 3a1ad
JIPYTUX Y4EOHBIX MMPEIMETOB
YMeHue BbIOMpaTh NOAXOMALIMM METOA s pelIeHHus 3ajay;
13 [IOHUMAaHHAE 3HAYMMOCTH MAaTeMaTUKA B HM3YyYEHHHM HPHUPOJHBIX H

O6IJ.I€CTBCHHBIX nmponeccos u ﬂBHeHHﬁ; YMCHHUC paCllO3HABATb
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MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHHE MPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCHUHUCKOM U MHUPOBOU

MaTeMaTHYECKOU HAyKU
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IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPSAEMBIX HA EI'I I1O
MATEMATHKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Kon

1 Yucna 1 BBIYUCIICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell

15 Panmonaneupie uyucna. OOBIKHOBEHHbIE M JIECATHYHBIE APOOU, MPOLEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 ApudmeTnueckuii  KOpeHb ~ HaTypalbHOW  cremenu.  JleWictBus ¢
' apupMeTUYECKUMU KOPHSIMH HaTypajIbHOU CTENEHU

14 Crenenp ¢ uenbiM MokasareneM. CTENeHb C palMOHAIBHBIM I10Ka3aTeleM.
. CaoiicTBa cTENEHU

s CuHyc, KOCUHYC M TaHI'€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa

1.6 Jlorapudm uyucna. [lecaTndnble U HaTypajIbHbIEC JOTaprUPMBbI

HevictButenpHble yucia. ApupMETHYECKUE OIEpaluud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BBIYMCICHUS, NMPAaBHJIA OKPYTJICHUS, TMPUKHUIKA U
OLICHKA PE3YJIbTAaTa BHIYUCICHUI

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHbie uncna

2 YpaBHEHMS U HEPABEHCTBA

2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS

2.2 HppaunroHanbHble YpaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHUS

24 [ToxazarenbHbIe U TOTapu(PMUUECKHE YPaBHEHUS

2.5 [lenwie u poOHO-palIMOHATFHEIE HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 [ToxazarenbHbIe U TOTapU(PMUUECKHE HEPABEHCTBA

2.8 TpuroHomeTpruuecKkue HEPABEHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
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2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 QyHKIUHU U TpaduKu

dynKus, cmocoos! 3amaanus GyHkuun. ['paduk Gynkmuu. Bzaumuo oOpaTHbie

31 ¢ynkuuu. YétHeie n HeuéTHBIe pyHKIMU. [leprnogumueckue GpyHKImM
OO6nactp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢yHkimu. Hymn ¢yHkuuu.
35 [TpoMexyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKITHH.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Haubonbiee 1 HauMeHbIlee 3HaUYCHUE
(GYHKIIUN HA IPOMEKYTKE
13 Crenennas pyHKUHS C HaTypaJbHBIM M IIeJIbIM Noka3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOPHS 1-0U CTEIICHU
34 Tpuronomerpudeckue QYHKINH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHast u Jorapudmudeckas GyHKINH, IX CBOMCTBA U TpadUKH
16 Touku paspeiBa. AcumnToTel rpadukoB Qynkuuii. CoiicTBa (QyHKIUA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHU MTOCIEA0BATENbHOCTEN
13 Apudmerndeckass W TreoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoauas ¢pynkiuu. [Ipon3BoIHbBIE FI€MEHTAPHBIX (PYHKIMHA
[TpruMeHeHrne TPOM3BOJHON K HCCIEIOBAaHMIO (PYHKIUII Ha MOHOTOHHOCTb U
4.2 OKCTpeMyMbl. HaxoxxieHre HanboIbIero 1 HAMMEHbBIIETO 3HAYCHHS (PYHKITUH
Ha OTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTUKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
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7.3 MHororpaHHUKU

7.4 Tena 1 NOBEPXHOCTH BpALIEHUS
7.5 Koopaunatsl 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

Maremaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havana
MaTemaruueckoro aHanmsa. 10 kimacc. ba3oblit u yriryonénusiii yposau. / Hukonbsckuii C.
M., IToranoB M. K., PemernukoB H. H. u ap., Akimoneproe o0miectBo «M31aTenbcTBO
«ITpocBemenue»

Maremaruka. Anredpa v Hayajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. AnreOpa 1 Hadasa
MaTeMaTH4eckoro aHanmsa. 11 kmacc. YueObuuk. ba3oBelii u yrinyOnéHHslii ypoBHU /
Huxonbckuii C. M., [ToranoB M. K., Pemernukos H. H. u ap., AkumonepHoe o011ecTBo
«3narenscTBO «IIpocBemieHne
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Jluct cornacoBaHus k gokymeHTy Ne 76 ot 13.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBanue nHngumpoBaHo: 13.11.2025 12:32

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Tawnesa 1.X. 13.11.2025 - 12:32
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