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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eGHOTO Kypca «Anredpa M Hadaja MaTeMaTHUYECKOTO aHaIH3a»
0azoBoro ypoBHs s obyvaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpPedHero oO0Iliero odpazoBaHus, C YYETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHHH, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA WU HCETIPCPLIBHOI'O
o0pa3oBaHMs, LIEJIOCTHOCTh OOLIEKYJIBTYPHOIO, JTUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaroIIMuXcsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHajIM3a» SBIAETCS OJHUM M3 Haumbosee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, OCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYI0 0a3y Julsl M3Y4YEHHs] BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyro
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTpakTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HE00XO0IMMOM 7151 OCBOEHHSI KypCOB MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallluecsi OBJIAJI€BAalOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTopas GopMyJIMPYET CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIa/ICHUS 3aKOHaMU (PU3UKHU, XMMUHU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TEHAECHIIUI SKOHOMUKHU
U OOLIECTBEHHON JKU3HU, IIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HUCIOJb30BaTh MX B MOBCEAHEBHOW XU3HU. B TOXKE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMM U JIOTMYECKH CTPOTMMHU MAaTEeMAaTHUYECKUMHU KOHCTPYKIUSMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKJICHHS,
UCIMOJIb30BaTh O0OOIIEHHE M KOHKPETH3aluio, abCTparMpoBaHHWE M aHAJIOTrHio, (HOpMUpYeET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xoe n3yueHus anreOpbl U Hadajl MaTeMaTUYECKOTo
aHaJIM3a B CTaplIed LIKOJIe yyalluecs IMOJIy4aloT HOBBIM ONBIT pelleHus MPUKJIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUSI ~MAaTeMaTUYeCKUX  MOJEIEH  pealbHBIX CHUTyallMd U
MHTEPIPETALIMM  IOJIyYEHHBIX DPELIEHUM, 3HAKOMSATCS C IPUMEPAMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B NpUPOJE, HAyKe U B HMCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnanaet 3HaunTeIbHBIM BOCITUTATEIbHBIM TIOTEHIIMATIOM, KOTOPBIHM pean3yercs Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (GOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOW NeATebHOCTH, TPeOyIomeld CcaMOCTOSTEIhHOCTH, aKKypaTHOCTH,
MPOJOHKUTEIbHON KOHIEHTPAlUU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3yJsbTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajsaM MaTEMaTHYeCKOrO aHaIM3a JIeXKHUT
JeSITeIbHOCTHBIN IPUHLIUI 00y4eHusI.

CrpykTypa Kypca «Anredbpa 1 Hauajga MaTeMAaTUYECKOTO aHallM3a» BKIIIOYAET CIEAYyIOIINe
coJepKaTelbHO-METOAUYECKue JUHUU: «Yucna u BblUMCHEHUs», «DyHKUUMU U TIpaduKn»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana mareMaTnueckoro aHajinsa», «MHOXECTBA U JIOTUKaY.
Bce ocHOBHBIE cOmEpKATETBHO-METOANYECKUE JIMHUM HU3Y4alOTCS HA NPOTSHKEHMM IBYX JIET
o0yueHMsI B cTapuleil LIKOJe, eCTECTBEHHO AOMNOJHSS JIpyr Apyra U MOCTENEHHO HachIAsCh
HOBBIMM TEMaMH U pa3zenaMy. JJaHHBIN KypcC SBISETCA HHTETPAaTUBHBIM, IOCKOIbKY O0bEIUHSET
B cebe coiep)kaHue HECKOJIbKUX MaTeMaTHUECKUX AWUCHUIUIMH: aure0pa, TPUTOHOMETPHS,
MaTeMaTU4YeCKU aHaJIU3, TEOpUs MHOXKECTB U Ap. [Io Mepe Toro kak y4amuecs OBJIaieBatOT BCE



Oojee IIMPOKMM MaTeMAaTUYECKUM ammapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOopMHUpYETCS U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIENb peaIbHOM CUTYyaIluu, TPUMEHSTh
3HaHUS, MMOJYUYEHHBbIE B Kypce «Airedpa W Havajla MaTeMaTHYECKOTO aHalu3a», JJs pelieHus
CaMOCTOSITENIbHO C(HOPMYIHMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEpHpPeTHPOBATH
MOJTyYEHHBIH pe3ybTaT.

CopepxarenbsHO-MeTOIUMYECKas TMHUS «Yncra 1 BRIYUCICHUSD) 3aBepiiaeT (JOpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUs JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOU Imikosie. B
cTapuieil mkosie oco0oe BHUMaHHUE ynemseTcss (HOPMUPOBAHHMIO MPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B ce0sl MCIOJIb30BAaHHE PA3JIMYHBIX (DOPM 3amucu J1eHCTBUTEIBHOTO
YKCJIa, YMEHHUE PALMOHAIBHO BBHINOJIHATH JACHCTBUS C HUMH, JA€NaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOydJaromuecss MOTY4YarOT HABBIKM MPHOMMKEHHBIX BBIYMCICHHUN, BBIMOJTHCHUS
JNEHCTBUI ¢ YKcliaMu, 3allUCaHHBIMU B CTaHAAPTHOU ¢dopMe, UCTIOIB30BaHUS MAaTEMaTHYECKHX
KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHHIM.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEAM3YETCS Ha MPOTSHIKEHUHU BCEro oOydeHHUs B
CTapiiei IIKOJe, TOCKOJbKY B KaXIOM paszfene MporpaMMbl TMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs: OBIaeBal0T Pa3IMUYHBIMA METOIaMHU PELICHUS IEIbIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUM, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCTIONB3YIOTCS TIPU MCCIICIOBAHUN
(GyHKIMA C TOMOIIBIO MTPOU3BOJHOM, PEIIEHWH TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU GyHKuuu. JlaHHas comepkarenbHas JIMHUS BKIIOYAET B
cebst Takxke (OpMUPOBAHKME YMEHUH BBITIOIHATEH pacuéThl IO popMyliaM, TPeoOpa3oBaHus IEIbIX,
palMoHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)Ke BBIPAKCHUM,
coJepXalmux cTeneHn u Jorapudmbel. braromaps u3yueHuto anreOpandeckoro marepuala
MPOUCXOIUT JallbHENIIIee Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4YalIuXxcs,
dbopMUpPYIOTCS HAaBBIKM JEIyKTUBHBIX pacCyXIeHUH, padoThl ¢ CHUMBOJIBHBIMH (dopMamu,
MIPEICTABJICHUS] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PAaBEHCTB M HEPaBEHCTB. AuredOpa
npemiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUs TPAKTUUECKUX U €CTeCTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CogepxarenbHo-MeToanueckass auHUS «DyHKIMU U rpaduKuy) TECHO MepervieTaeTcs ¢
JPYTUMU JTMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIJIEI0BATEILHOCTh U3yUCHUSI
MaTepuaia. M3yueHue cTeneHHo, moka3areabHo!, JorapuMUIecKko U TPUTOHOMETPUUECKUX
GYHKIUI, UX CBOMCTB U rpaduKOB, UCMOIb30BaHUE (PYHKIMHA A PEIIeHHs 3a/ad U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHAJIN30M, TaK U
C pelIeHHEM ypaBHEHUH U HEpaBeHCTB. [Ipu aToM 60IbIII0€ BHUMAHUE YAEIsIeTCs (HOPMUPOBAHHIO
YMEHHUS BBIpXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY PAa3TUYHBIMUA BETUYMHAMH, HCCIIEIOBATH
MoJy4eHHbIe PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Tol coaepikaTeabHONW TUHUH HalleleH
Ha pa3BUTUE YMEHUN M HABBIKOB, MO3BOJISIIOIIUX BhIPAaXKaTh 3aBUCUMOCTU MEX/y BEIMYMHAMHU B
paznuyHON (popme: aHATMTHYECKOM, rpaduveckoil u cioBecHo. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3AIHH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxkarenbHast nuHusa «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
pacIMpuTh KPYTr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAIHBIX 337a4, JOCTYIHBIX 00yYaromumMcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTb MCCIIEZIOBATh U CTPOUTH Ipaduku (yHKIUHN, OPEAETATh UX
HauOOJbIIME U HAUMEHBIIINE 3HAUYCHUS, BRIYUCIATH IJIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTH U YCKOpEHHMs ImporieccoB. JlaHHasi cojep:KaTelibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYECKHUX MOJeJe peaNbHBIX CUTYyalllil, HaX0XKIeHUs



HAaWIy4lllero peuleHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHMKU B HaykKe, TEXHUKE M HMcKyccTBe. OOydaroluecs y3HaIOT O
BBIIAIOIIUXCS] PE3YJIbTaTaX, IOJIy4YEHHBIX B XOJI€ Pa3BUTHsI MaTEMAaTUKHU KaK HayKH, U UX aBTOpax.

CopnepxarenbHO-MeTOAMYECKAs TUHUSA «MHOXECTBA U JIOTMKAa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIbHON MaTeMaTUKM U IpeularaloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHAIOIINN
BCE paszeibl MAaTeMATHKUM M €€ IPWIOKECHWHM, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BakHO 1aTh BO3MOXHOCTH IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPAXEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUi, UCCIEJOBAHMSI 3TUX MOJEJNIeH C IMOMOIIbBIO anmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJIM3a M MHTEPIpPETaluy IIOJYyYEHHBIX pE3yJbTaToB. Takue 3anaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIb3YETCS [l peLIeHUs IPUKIAaIHBIX 3a1ad. [lpu peniennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  yYMEHHME  HAXOJAUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTUIO, 0000IIaTh M KOHKPETU3MPOBATH MpPOOJIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPHUKIATHBIX 3a7ady OpraHu3yeTcs B
IpolLecce U3yYeHus BCceX TeM Kypca «Anredpa v Hayajla MaTeMaTUYeCKOro aHalIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajal MaTeMaTHYecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOJUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a iBa
roja ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHA

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

JelicTBuTenpHble yKcaa. PanvoHanpHble W MppalMoOHaNbHble uyucia. Apudmernueckue
orepanuy ¢ AEUCTBUTEIbHBIMU yHuciaMu. [IpuOnnkéHHbIe BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CtannaptHas (gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmedl (GopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATypalbHOW crTeneHu. JledicTBus ¢ apudmMeTuaecKkuMu
KOPHSIMHM HaTypajIbHOW CTEIICHHU.

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

YpaBHeHHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BaHMUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIIbI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Perenue 1enbIx U 1poOHO-pAIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemenne nppannoHaqbHbIX YpaBHEHUIN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKMX 3aJad W 3a1ad U3
pa3INYHbIX 00J1acTe HAYKH U pealbHOM KHU3HH.

DOyHKIUH U rpauKu

@yHK1M, criocoOsl 3ananus GyHkuu. ['padux pynkuun. Bzaumuo oOpaTHbie QYHKIUH.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUi ¢yHkiuu. Hynu dynkuuu. IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHas (yHKIMsSI C HaTypaJbHbIM M ILI€JbIM Toka3areneM. EE cBolicTBa M rpaduxk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHHU.

TpuronomeTrpuyeckass OKpPYXHOCTb, OIpEJEICHUEe TPUTOHOMETPUUYECKUX  (PyHKIMH
YHCIIOBOTO apryMeEHTA.

Havana maTeMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IoOcieqoBaTeabHOCTE.  MOHOTOHHBIE
IIOCIIEI0BATENBHOCTH.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeyHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH T€OMETPHUECKONW HMPOTrpecCH.
dopmysa CIOXKHBIX IPOLEHTOB. Mcrnonb3oBaHWe MPOTPECCHM NI PEIICHUS PEaJIbHBIX 3a1ad
IIPUKIJIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBHGHHﬁ, npu
pELIeHUH 33/1a4 U3 APYTHX YYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCICHHUA

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

CreneHsb ¢ paMmOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTnanble U HATypaIbHBIE JOTapHU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA.

CucreMbl JMHEHHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUMN U HEPABEHCTB.

[IpuMmeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DyHKIUHN U TPaPUKH

Oyuknus.  [lepuoguueckue  pynkuuu. IIpomMexxyTkn MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMbI (QyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEIKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U TPapUKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, KX CBOMCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB GYHKINHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH I HCCIEAOBAaHMs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHAJIHM3a

HenpepoiBable pyHKIMN. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMyNbl HaX0XKIEHUS MPOU3BOJHOM CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIINH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET0 3HaYeHNUs (QYHKIIMU Ha OTpE3Ke.

[IpuMmeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIero PpEeHIeHHs B MPHUKIATHBIX
3ajjauax, JJs ONpeAesICHHUsI CKOPOCTH Ipoliecca, 3aJaHHOro (popMyII0i Uil rpauKkoMm.

[lepBooOpasnas. Tabnuma nepBooOpa3HbIX.

Wnterpan, ero reoMmerpuyeckuii M (U3MUECKUH CMbICI. BrluncieHune HHTErpaia Io
dbopmyne Hetorona—JleliOHuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE Ha
ypOBHE cpelHero ooimero o0pa3oBaHUsl CEAYIOUIMX JUYHOCTHBIX, METalpEeJIMETHhIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS IMpOrpamMmbl yueOHOro mpenmera «MaTemaTtuka
XapaKTEePU3YIOTCS:

I'parknaHckO€ BOCIIMTaHUE:

Cc(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3ULIMHM OOyYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICUCTBOBATh C COLMUAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[laTpnoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKJaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOSIIIIEMY POCCUHCKONW MAaT€MAaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUSM POCCHUICKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIpYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

DCTeTUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PacCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

®uU3nYECKOe BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYeCKWe 3HAaHWUA B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-03I0POBHUTEIHHON
JESATETLHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IEHHOCTU TPYIONIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccun U peaan30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBbIO M CHOCOOHOCTHIO K MaTeMaTHyeckoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHUE MNPUPOJHONM U COIMAIBHOW CpeAbl, OCO3HAHUEM



I00aTbHOTO  XapakTepa AKOJIOTMYECKUX  MpoOJieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUM JUIsl pelIeHMsl 3a7ad B O00JIaCTU OKPY’KAIOLIEH Cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYIKAIOIEH CPEIbI.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIIN3ALUY;
OBJIQJICHUEM S13bIKOM MAaTEMAaTUKHU U MAaTEMaTU4YECKOM KyJIbTYypOH KaK CpEJICTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYHLIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO JIESITEIIbHOCTh MHAUBUTYIBHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl  OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6DA306b1x
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHue 102UHEeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeMCTBUS:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMAaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOLIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OIpPEIENICHUS MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS ISl 0000IIeHNs
Y CPaBHEHUS, KPUTEPUH TIPOBOAMMOTO aHAIIH3a,

e BOCIPUHHUMATH, (POPMYyIMpPOBaTh W MPEOOPa30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

®  BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JTAHHBIX, HAONIONEHUMSX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIOJNH30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKACHUH (TpsMbIe
U OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIHI;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHns, BEIOUpaTh HanOoJIee MOIXOMAIINA ¢ YYETOM CaMOCTOSATENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBbie uccnenoBaTenbcKue 1eHCTBUS:

® UCMOJB30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  IO3HAHUS;
(dbopMyIHpoBaTh BOMPOCH], (PUKCHUPYIOIIME IPOTHUBOpEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTUPOBATh CBOIO IO3ULMIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEeIOBAaHUE IIO0
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTW4ecKoro oOBbeKTa, SBJICHHS, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMH, SBICHUSIMHU, IIPOLIECCAMU;



® CaMOCTOATENHHO (OpMyJIHMpOBaThH OOOOIIEHUS W BBIBOALI IO  pe3yjbTaTaMm
POBEAEHHOTO HAOIOACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJIYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH IPEATIOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uadopmarueit:

®  BBIBIATH JePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Uil OTBETa Ha BONPOC U
JUISL PEeUIeHHUs 3aJ1au;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CUCTEeMAaTHU3UPOBATh U HUHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUAOB U (OpM
MPEJICTaBICHHUS,

® CTPYKTYpHpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMAUHM [0 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMBUs, 00ecneyusarom chopmuposaHHoCcms

COYUANLHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob6menue:

® BOCIPHUHHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
oOlIeHHs; SCHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
MIOJTyYCHHBIH pe3ysIbTaT;

e B XoJe 00CYX/IeHUs 3aj[aBaTh BOIPOCHI MO CYILECTBY 00CYXJaeMOM TeMbl, TPOOIIEMBI,
pemaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HAIIEJICHHBIC Ha TOUCK PEUICHHUS; COMTOCTABISTh
CBOMU CYXJIEHUS C CYKICHUSIMHU APYTUX YUYACTHUKOB JIMAJIOTa, OOHAPYKHUBATh Pa3Inuyue
U CXOJICTBO TO3UIMI; B KOPpeKTHOH ¢(opme (opMmynnpoBaTh pa3HOINIACHs, CBOU
BO3PaXKCHHUS;

® TIPEICTABIATH PE3YJbTATHI PEIICHUS 3a/1a4M, YKCTIEPUMEHTA, HCCIIEJOBAHUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUIEHHS C Y4E€TOM 3a7ad IPE3CHTAIUN U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaAHHUECTBO:

® [OHUMATh U HCIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW U MHINBUAYATBHON paOOTHI IPH
peleHny y4eOHBIX 3a/1a4; MPUHUMATh IeJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloThl, pacmpenensTh BHIbI paboT, JOroBapUBATHCS,
o0cy:kJ1aTh MpoIiecc U pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B I'PYNIOBBIX Popmax padboThl (00CykA€HUS, OOMEH MHEHHI, «MO3TOBbIE
HITYPMBD» W UHBIE); BBITIOIHATH CBOIO YaCTh paOOTH M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTUMH YJ€HaMHU KOMaH[Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIAa B OOIIUN MPOAYKT
M0 KpUTepusiM, CHOpMYTHPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBHUS.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3zanus:

COCTABIIAThH IJIaH, aJTOPUTM pELICHHs 3aJayd, BBIOMPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHNH.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIbHOW pedleKcHH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX MPOILIECCOB, WX PE3YyJIbTATOB; BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OINCHHUBATL COOTBCTCTBUC PEC3yJibTaTa HOCIUW W YCIOBUAM, 06’b$ICH$ITB IMIPUYIUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hayanaa MaTeMaTHYECKOr'O aHalIM3a» Ha YPOBHE
cpenHero obmiero o0pa3oBaHus TOJDKHO 0OecIeunBaTh JOCTHXKEHUE CIIETYIOUIMX IPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucja ¥ BBIYUHCIEHHSA

OnepupoBaTh NMOHATHUSMH: PALMOHATBHOE W JIEHCTBUTEIBHOE YMCIO, OOBIKHOBEHHASs
JecATUYHas APOOb, MPOLIEHTHI.

BrInmonHATE apuMeTHUECKHe ONEPALUU ¢ pallMOHATFHBIMU U ICHCTBUTEIHLHBIMU YUCIIAMHU.

BrmonHsaTh TpUOMMKEHHBIE BBIYMCICHHS, HCIIONB3Ysl TIpaBWJIa OKPYTJICHUS, [eNaTh
NPUKHJIKY U OLIEHKY pe3yIbTaTa BEIYHCICHHNA.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amucu
JIeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJAIIYI0 (opMy
3aMMCH IEHCTBUTENBHBIX YUCEN ISl pEIISHHs] MPAKTHYECKUX 3a71a4d ¥ MPEICTaBICHHS JaHHBIX.

OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC ¥ TAHTE€HC MTPOU3BOJIEHOTO yTIIa; UCTIONB30BATh
3aIMCh MPOU3BOJIBHOTO yIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHATHIMHA: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; IIENIOE, PAllHOHAIBHOE,
UppanroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHHE,

Breimonuate  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIPQXKECHHH UM pemiarh
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

BeImonHATE TpeoOpa3oBaHus MEJBIX, PAIlMOHAIBHBIX U WPPAIMOHAIBHBIX BBIPAKEHUH U
pemaTh OCHOBHBIE THITHI IIENIBIX, PAIIHOHALHBIX U MPPAIMOHATIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

[IpumeHsATh ypaBHEHUS W HEpaBEHCTBA JJISl PEUICHUS MaTeMaTUYeCKUX 3a/1ad W 33734 U3
pa3IMYHBIX 00JIaCTe HAYKH U PeaIbHON KHU3HH.

MonenupoBaTh pealbHblE CHTyallud Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAXKECHMUS,
yYpaBHEHHS, HEPAaBEHCTBA IO YCJIOBUIO 3a/layd, WCCIENOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rPpapuKu

OniepupoBaTh MOHATHAME: QYHKIIHS, CITOCOOBI 3aaHus QYHKIIMH, 00JIACTh OTPEICTICHUS 1
MHOECTBO 3HaUCHUH QyHKIMH, TpaduK QyHKIIMH, B3aUMHO 00paTHbIE (PYyHKITUH.



OnepupoBaTh NOHIATUAMU: YETHOCTh U HEUETHOCTD (PYHKIINH, HYIH QYHKIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA Ui peLIeHUs ypaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JTUHEHHON (DYHKIIMH, KBaJpaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(GYHKIUY C LIEIbIM TOKA3aTeJIeM.

Hcnonwk3oBare rpaduku QyHKIUN IS MCCIEIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpU
peIlIeHnH 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JKU3HU; BBIPAXKATh (HOPMYJIaMu
3aBUCUMOCTH MEX1y BEITUYMHAMU.

Hauyana maTremMaTH4eckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T€OMETPHUYECKas
IIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBAIOIIas TeOMETPpUUYECKask MPOTrpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIYECKON MTPOrPECCU.

3a/1aBaTh NOCJIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCO0aMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEleHUsl pealbHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:kecTBa M JIOTHKA

OrniepupoBaTh NOHITHSAMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jijisi ONMCaHUs pealIbHbIX IPOLECCOB
U SIBJICHUI, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSMU: ONPENIETICHUE, TEOPEMA, CIIEJICTBHUE, TOKA3ATEIbCTBO.

11 KJIIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MHCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, PA3JIOKEHUE YACIIA HA TIPOCThIE MHOKUATEIM Il pELICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: JIoTapu(M YUCIIa, TeCATUYHBIC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHHUsS] M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW /s MPeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TOKA3aTEIBHBIX
YPaBHEHUI U HEPABEHCTB.

Bomonsate mpeoOpa3oBaHusi BBIpAKEHHH, CoOAEpXaluX JOrapu@Mmbl; ONEpUPOBATH
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB.

Haxoauts pemenust npocTelX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YpaBHEHUH JJIsl pEeIIeHUS MPAaKTUYECKUX 3a/1a4.

HaxomuTek penieHust NpoCcTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peaibHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEIOBATH IIOCTPOECHHBIE MOJCIH C
UCIIOJIb30BaHUEM alnapaTa ainreopsl.

DOyHKUUH U rPpadpuKu



OnepupoBaTh MNOHATUSAMM: IEpUOANYECKas (QYHKIHUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAaUMEHbIIee 3Ha4eHUs (DYyHKIMH Ha
IPOMEXYTKE; NCIIOIB30BATh MX JJIsl UCCIIE0OBAHUS (PDYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IOKA3aTeIbHOW,  JIorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PELICHUs] YPAaBHEHU 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YPaBHEHUH.

Hcnonb3oBate rpaguku (QyHKUMH A7 HCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH W3
JOPYTUX y4eOHBIX AUCHUILINH.

Hauyajia MaTeMaTH4eCKOro aHAIN3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAs! (YHKIMS; IPOM3BOIHAS (DYHKIMH; UCTIOIb30BATh
reoMeTpUYecKuil U pU3nYecKrii CMBICI IPOU3BOAHOM Ul pelleHus 3a1ay.

HaxoauTe Npom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCISATH MPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb3oBaTe NPOM3BOJAHYIO Ui HCCIelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATh PE3yJIbTAaThl UCCIIEIOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO /ISl HAXOXKACHUS HAWIYyUIIETO PEIICHHs] B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-YKOHOMUYECKUX, 3aJauax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hask U MHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3nyeckuii CMbICT HHTErpaa.

Haxonute mepBooOpa3Hble dJeMEHTAapHbBIX (YHKIHI, BEIYUCIATH UHTETpANI 10 (hopMyiie
Herorona—Jleii6uuna.

Pemate nmpuknasHble 3aa4i, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3NYECKOTO

XapaxkTepa, CpeaACTBAMA MATEMATUYCCKOT'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
MHo)kecTBa paMOHAIIBHBIX U
. bubnuorexa [IOK
1 JNEUCTBUTENRHBIX YUCEN. PalinoHaabHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHpb ¢ MebM 6 bubnuoreka [IOK
rokasareJjieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1 bubnnorexa [JOK
HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUroHOMETpUHU. T pUuroHomeTpuyeckue 22 1 brbmmorexa [TOK
p prH. 1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 006001IeHNE, CHCTEMATH3ALUS 3 1 bubmmnoreka HOK
3HaHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0




11 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas ynkmwms. [TokazareapHbIe 12 1 buGnuorexa [IOK
y ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas GyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaB:eHm{ u 12 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuuecknue yHKIMH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmorexa HOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 T I 24 1
POHSBOAHAA. LIPHMEHEHHE NPOHIBOAHON https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
5 n 9
HTCTPAIT 1 €0 TPHMEHCHIA https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
6 C i 12 1
HMCTCMBL ypaBHCHHH https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
7 H 6
ATYpalIbHBIC M HEIIbIC qHea https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 18 5 bu6nunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
MHO03k€ecTBO, ONepauy Hal
1 MHOK€CTBaMU. [[narpaMmsl 1 https://m.edsoo.ru/9d19abb4
Oilinepa—Benna
PaunonaneHble yncna.
OOBIKHOBEHHBIE U JECSITUYHBIC
2 A 1 https://m.edsoo.ru/1b1fledd
JpOOH, TIPOLIEHTHI, OECKOHCYHBIC
MEPUOIUUECKHIE IPOOH
ApudmeTndeckue oneparuu c
AlMOHAJIbHBIMU YHCIIAMU,
3 patt 1 https://m.edsoo.ru/a362a485
npeoOpa30BaHUsI YUCITOBBIX
BBIPKECHUI
[Tpumenenue 1poGeif u MPoLEHTOB
JIsl pEeIIeHMs MPUKIIAIHbIX 3aa4 U3
4 P P VH . 8 1 https://m.eds00.ru/21b93 1 ff
pa3IMYHBIX OTpaciell 3HaHUM U
pEATBHOM KU3HU
[Tpumenenue apoGeil U NPOIIEHTOB
JIsl pelIeHMs MPUKIIAIHbIX 3a1a4 U3
5 AP P A A 1 https://m.edsoo.ru/7ada545d

Pa3JIMYHBIX OTPACIIe 3HAHUHN U
peaNbHON KU3HU




JleficTBUTEIbHBIC YHCTIA.
PannonaneHbie 1 MppanmoHaIbHbIC
yucia

ApudmeTnueckue onepanuu c
JNENCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/51ed382a

https://m.edsoo.ru/ec94eb49

[TpuGnuxEHHbIC BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHMS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUN

https://m.edsoo.ru/5b32b516

10

TO)KI[CCTBa U TOXKIACCTBECHHBIC
npeoOpa3oBaHUs

YpaBHeHHE, KOPEHb YPaBHEHHUS

https://m.edsoo.ru/e7ebd298

https://m.edsoo.ru/cb687d5d

11

HepaseHctBo, pemieHue
HEPaBEHCTBA

https://m.edsoo.ru/4552de21

12

13

Meton HHTCPBAJIOB

Pemenne nensix u qpooHO-
paloHaIbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/49d95fal

https://m.edsoo.ru/a25¢9tbd

14

KonTponbHas padbora no teme
"MHOXeCTBa PallMOHAIBHBIX U
JENCTBUTENBHBIX YHCET.
PannonansHble ypaBHEHUS U
HEpaBEHCTB"

https://m.edsoo.ru/53d62fcc

15

DyHKIUS, CTTOCOOBI 3aJaHus
¢bynkun. BzaumHo obpaTHbIe

byHKIIUN

https://m.eds00.ru/7299788¢

16

I'padux pyakmun. O6macTh
OTpezieNIeHUs] U MHOXKECTBO
3HaueHu# Qpynkuuu. Hymm

https://m.edsoo.ru/bcb1154c¢




17

byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA

Yérabie 1 HEYETHBIC (DYHKITUN

https://m.edsoo.ru/dd4c69a6

18

19

20

21

Crenens ¢ 1EeNIbIM II0KA3aTEIEM.
CranpaptHas ¢popma 3arucu
JIEUCTBUTEIBLHOTO YHCIIa

HUcnonp3oBanue noaxoasmen
(dOopMBI 3amHcH JEHCTBUTEITBLHBIX
YUCEN JIJISl PEIICHUS] PAKTUIECKUX
3a/1a4 ¥ MPEICTABJICHUS TaHHBIX

CrenenHas GyHKLUSA C
HaTypaJIbHBIM U IIEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTETEeHU

https://m.edsoo.ru/7edb6¢39

https://m.edsoo.ru/e5e2b28d

https://m.edsoo.ru/f9586ald

https://m.edsoo.ru/f9144459

22

23

24

ApudmeTnueckuii KopeHb
HaTypaJbHOW CTENEHU

CoiicTBa apu(MeTHUECKOro KOpHA
HaTypaJIbHOM CTENIEHU

CaoiicTBa apu(MeTHUECKOro KOpHA
HaTypaJIbHOM CTENIEHU

https://m.edsoo.ru/2d868858

https://m.edsoo.ru/cc7b779a

https://m.edsoo.ru/d5ab8c14

25

26

27

CgoiicTBa apr(PMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

HeiicTBus ¢ apudMeTnuecKkuMu
KOPHSIMH N—OM CTETEHU

JeiicTBus ¢ apupmMeTHUECKUMHU
KOPHSIMH N—OM CTETEHU

https://m.edsoo.ru/1e€3247bb

https://m.edsoo.ru/ba2d9166

https://m.edsoo.ru/d8195dd1




HeticTBus ¢ apuMeTHUIECKUMU

28 - https://m.eds00.ru/8599661c¢

KOPHSIMU N—OW CTENEHU
elicTBus ¢ apuMEeTUIECKUMU

29 A Ij ¢ https://m.edsoo.ru/dfad41dae

KOPHSIMH N—OMW CTEIICHU
elicTBUA ¢ apu(pMeTHIESCKUMU

30 A puc hitps://m.edsoo.ru/4147bd9 1
KOPHSIMU N—OMU CTENEHU
Pemenue nppanmoHaaibHbIX

31 Upp . https://m.edsoo.ru/8a42a9b6
ypaBHEHU U HEPABEHCTB
P

32 CHIene I:IppauHOHaHBHHX https://m.edsoo.ru/189eb673
YpaBHEHUI U HEPABEHCTB
Pemenue uppanoHaibHBIX

33 Upp . https://m.edsoo.ru/e8cbaab4
ypaBHEHU U HEPABEHCTB
Pemenue uppanmosHaisHbIX

34 vpp H https://m.edsoo.ru/a2ae7a4c
YpaBHEHU U HEPABEHCTB
Pemenue uppanmosHaisHBIX

35 vpp H https://m.edsoo.ru/7a36¢164
YpaBHEHUI U HEPABEHCTB
CaoiicTBa 1 rpaduK KOpHS n-0i

36 pad p https://m.edsoo.ru/7d29{7cd
CTENEHU
CBoiicTBa ¥ rpaduK KOpHS n-0i

37 pad p https://m.edsoo.ru/75£28492
CTENEHU
KonTponbHas pabora no teme
"Apudmernuecknii KOpeHb N—oit

38 pu p https://m.edsoo.ru/f7afccea
crenenu. UppanroHanbHbie
YpaBHEHHUs U HEPABEHCTBA"
CuHyC, KOCHHYC U TaHT'€HC

39 y y https://m.edsoo.ru/e14a58¢cl
YUCJIIOBOTO apryMEHTa
Cunyc, KOCHHYC U TaHT€HC

40 HHYE, KOCHHYC 1 TAHTeH https://m.edsoo.ru/b629bad6

YHUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCHHYC U

41 https://m.edsoo.ru/a64de7b4
ApPKTaHIE€HC YHMCIIOBOTO apryMEHTa
A

42 PICHHYC, apRROCHHYC 1 https:/m.eds0o.ru/34d83d33
ApPKTaHTe€HC YHCIIOBOTO apryMEHTa
TpuroHomeTpuyeckasi OKpyXKHOCTb,

43 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX https://m.edsoo.ru/4a35748¢
(GYHKIUI YUCIIOBOTO apryMeHTa
TpuronomeTpuyeckasi OKpyXKHOCTb,

44 OIpEICIIEHNE TPUTOHOMETPUIECKUX https://m.edsoo.ru/6¢fb3eab
(GYHKIUI 9UCIIOBOTO apryMeHTa
O

45 CHOBHBIC TPHTOHOMETPHHCCKHC https://m.edsoo.ru/44a5a3ba
dbopMyibI
OcHo e OHOME eCKHe

46 HOBHBIC TPUTOHOMCTPHHCCKH https://m.edsoo.ru/bc495536
dbopMyibI
O

47 CHOBHBIC TPHTOHOMETPHHCCKHE https://m.edsoo.ru/89e4be7c
bopMyTBI
O

48 CHOBHBIC TPHTOHOMETPHHCCKHC https://m.eds00.1u/932269b3
dbopMyIIbI
[Ipeo6paszoBanue

49 . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPHUECKUX BBIPAKEHUN
ITpeoOpasoBanue

50 PeobpasoBari . https://m.edsoo.ru/da76765¢
TPUTOHOMETPHYSCKHUX BBIPAKCHUN
IIpeoOpazoBanue

51 peoop . https://m.edsoo.ru/37177435
TPUTOHOMETPHUECKUX BBIPAKEHUN
ITpeoOpasoBanue

52 peobp . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPHUCCKHUX BBIPAKCHUN
IIpeo6

53 peobpasoparie https://m.edso0o.ru/94b9cd9f

TPUTOHOMETPUYECKUX BBIPAKEHUN




Pemennie TpUroHOMeTpHUUECKUX

54 . https://m.edsoo.ru/dd3 1a7bc
YpaBHEHHIA
P

55 cliierue TpHrOHOMeTqueCKHX https://m.edsoo.ru/ef9daf3b
ypaBHEHUN
P

56 ctierme TPHFOHOMeTqueCKHX https://m.edsoo.ru/ebf45856
YpaBHEHHIA
Pemrenne e e

57 et TpHrOHOM TpHetIx https://m.edsoo.ru/cded273f
YpaBHCHHIA
P

58 cHierme Tp HTOHOMETPHHCCKHX https://m.edsoo.ru/c5a2b578
ypaBHEHUI
Pemenne OHOME ec

59 e Tpnr HOMCTpHHCCKHX https://m.eds00.ru/d893317b
YpaBHCHHIA
O6o061eHMEe 10 TeMaM "OCHOBHBIE

60 TPUTOHOMETPHUYECKHE (HOPMYJIBI bubmorexa LIOK

p p PMYJIBI- " https://m.edsoo.ru/ae44ac4c

TpuUroHOMETpUYECKUE YPAaBHEHUS
KonTponbHas pabota mo Teme
"®opMyJIbl TPUTOHOMETPHH.

61 Tpuronomerpudeckue https://m.edsoo0.ru/3766dd56
ypaBHeHus'"/Beepoccuiickas
npoBepoyHasi paboTa
HToroBas KOHTpOJIbHAsA paboTa /

62 Bcepoccniickast mpoBepodHas https://m.edsoo.ru/eccf3asc
pabora
O0001Ienre, cucTeMaTH3aIus
3HAHUH 3a KypC anreopsl U Haval

63 P p https://m.edsoo.ru/7fcd62d5

MareMaTuueckoro aganusa 10
KJ1acca




64

Apudmerndeckas u
reoMeTpHUUEeCcKasl IPOrpeccuu.
Hcnonws3oBanue nporpeccuu uist
pelIeHNs peallbHbIX 3a1a4
IIPUKIIATHOTO XapaKTepa

https://m.edsoo.ru/3beeb997

65

66

beckoneuHo yObIBaromast
reOMETPHYECKas IIPOTPECCHSL.
Cymma 6eckoHeuHO yObIBaroIei
TreOMETPUYECKON MTPOTPECcCuun

d)opMlea CJIOKHBIX ITPOLICHTOB

https://m.edsoo.ru/3766ed92

https://m.edsoo.ru/a4849b79

67

68

PopMyia CII0KHBIX IPOLIEHTOB

O00011eHNEe, CHCTEMAaTA3ALUSA
3HaHMMU 3a Kypc anreopbl U Haval
MaTeMaTH4ecKoro aHaums3a 10
KJ1acca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

https://m.edsoo.ru/6f33818f

https://m.edsoo.ru/4192b939




11 KJIACC

KoJaunyecTBO 4acos DJIeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypchl

Crenens ¢ panoOHaAIbLHLIM

1 patt 1 https://m.edsoo.ru/6b5eb191
IOKa3aTejieEM

2 CBoiicTBa cTEIEHU 1 https://m.edsoo.ru/4e775474
IIpeoOpa3oBaHue BEIPAKEHMIA,

3 beodp p 1 https://m.edsoo.ru/638afl 7e
coJiepKalluX paliOHAIbHBIC CTEIICHU
[IpeoOpa3oBaHue BEIPAKEHHMIA,

4 peobp p 1 https://m.edsoo.ru/bc148f77
coJiepKalluX pariOHAIbHBIEC CTEIICHU
[IpeoGpasoBanue BEIpAKEHUM

5 peobp P ’ 1 https://m.edsoo.ru/d7fadbf7
coJiepKalliX pariOHAIbHBIC CTEIICHU
Tloka3zaTenbHble ypaBHEHUA U

6 yp 1 https://m.edsoo.ru/9ea93cc3
HEpPaBEHCTBA
TlokazaTensHble ypaBHEHUA U

7 yp 1 https://m.edsoo.ru/f8aef77d
HEpPaBEHCTBA
IToka3aTennHBIE YpaBHEHUS U

8 yp 1 https://m.edsoo.ru/fd49b7al
HEpPaBEHCTBA
Tloka3zaTenbHble ypaBHEHUA U

9 yp 1 https://m.edsoo.ru/118d36al
HEpPaBEHCTBA
Tloka3zaTenpHble ypaBHEHUA U

10 yp 1 https://m.edsoo.ru/a47eec65
HEpPaBEHCTBA
Iloka3zarenbHas GyHKIUS, €€ CBOMCTBA

11 ymau 1 https://m.edsoo.ru/c9dfbaad
U rpaduk




KonrtponbHast paborta 1o Teme
"CreneHp ¢ paloOHaIbHBIM

12 nokasareiieM. Iloka3zarenpHas https://m.eds00.ru/78d491ef
¢dynxkius. [TokazaTebHbIC ypaBHEHUS
1 HepaBeHcTBa"
13 Jlorapudm uncna https://m.edsoo.ru/e19eb551
ec € ¥ HaTypa e
14 A ”TH;HH 1 HATYPAILHE hitps://m.edsoo.ru/169bd3f2
Jorapumpl
IIpeobpazoBanne AKCHUH,
15 cop ep pa i HIZ ;;I?bm i https://m.edsoo.ru/57bal 684
JepKalux Jorapud Mol
IIpeoGpasoBanue BEIpAKEHUI
16 col;ep;:amnx norapI/II()i)MH ’ https://m.edsoo.ru/c5b3d5a9
IIpeobpazoBanne AKCHUH,
17 peobpasoBaru BHI()b)K i https://m.eds00.ru/63922c¢36
coJiep KalIux JoraprumMbl
IIpeobpazoBanne AKCHUH,
18 Cop ep pa i HI/(I) ;3;11()1)% i https://m.edsoo0.ru/4297a967
TepKaIuX JJorapud Mol
JI
19 H:;:E:}?;T:;GCKHC YPaBHCHHIA 1 https://m.edsoo.ru/a2fa7394
JI
20 OrapuMHUCCKHE ypaBHEHUS U https://m.edsoo.ru/f2e3896¢
HEpaBEHCTBA
Jlora €CKHe ypaBHE
21 e;ap:(i():MH; KHE YpapHeHHA 1 https://m.edsoo.ru/58¢9c134
HEPABEHCTB
JlorapudmMuueckue ypaBHEHUS U
22 Hepall;eliTBa yp https://m.edsoo.ru/a6886¢{f
Jlorapudmmaeckas GpyHKIM, €€
23 CBOﬁETB(g 1t rpadik by https://m.edsoo.ru/fbbaf873
Jlorapudmuueckas pynkuus, e
24 https://m.edsoo.ru/5f8dc4as

CBOMCTBa U rpaduk




Tpuronomerpuyeckue GyHKINH, UX

25 . https://m.edsoo.ru/6bb83a9¢c
CBOWCTBA U TpapuKu
T

26 pﬂf OHOMETPHHECKHE (YHKIIHH, HX https://m.edsoo.ru/ac816af5
CBOICTBa U rpaduKu
T

27 PHUTOHOMETPHIECKHE (QYHKLLIH, 1X https://m.edsoo.ru/32f4fe94
CBOWCTBA U TpapuKu
T e ecKHe

28 prOHOM TPHHECKHE YHKIIMH, HX https://m.edsoo.ru/6df172¢7
CBOWCTBA U TpapuKu
IT

29 PHMEPBL TPHTOHOMETPIICCIHX https://m.edsoo.ru/65d3a2ab
HEPaBEHCTB
IIpume OHOME ec

30 PUMCPE! TPHTOHOMETpHHACCIIX https://m.edsoo.ru/751822b9
HEPaBEHCTB
IT

31 PHMEPBL TPHTOHOMETPIICCIHX https://m.edsoo.ru/83ce9d56
HEPaBEHCTB
IT

32 PHMEPRI TPHIOHOMETpHHCOIIE https://m.edsoo.ru/81691914
HEPaBEHCTB
KonTponbhas padbota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHUs U

33 HepaBeHCTBA. TpUroHOMETpUYECKUE https://m.edsoo.ru/7ebf6982
GYHKIIUU U UX
rpacduku. Tpuronomerpudeckue
HepaBeHCTBA"

34 HemnpepsiBabie DyHKITNN https://m.edsoo.ru/86f736fc
Meroa UHTEpPBAJIOB ISl pELICHUS

35 8 P AP https://m.edsoo.ru/42732a44
HEPaBEHCTB
Meroa uHTEpBAJIOB ISl pEeLICHUs

36 8 P AP https://m.edso0.ru/77b57413

HCPABCHCTB




37 [TpousBogHas GyHKIMH https://m.edsoo.ru/58369aab

38 [TpousBonHas GyHKIUU https://m.edso00.ru/9dd38b72
I'eomerpuueckuii u Gpuanyeckuii

39 P fb https://m.edsoo.ru/9da49bf5
CMBICIT TPOU3BOTHOM
I'eome €CKHI €CKHi1

40 OMCTPHHCCIHI 1 fb ek https://m.edsoo.ru/46a19358
CMBICJI IPOU3BOIHOM
[Ipou3BoaHBIE DIIEMEHTAPHBIX

41 p UI[ P https://m.edsoo.ru/cbc7a83d
byHKIUI
[Ipou3BoIHBIE ATIEMEHTAPHBIX

42 p UI[ P https://m.edsoo.ru/9b2ea876
byHKIUI
[Ipou3BoHAs CYMMBI, IPOU3BEIACHHUS

43 p a y L p s ’ https://m.edsoo.ru/5a64fa9d
4acTHOTO QyHKIUI
[IpousBoHast CyMMBbI, IPOU3BEICHHS,

44 p a y . P s https://m.edsoo.ru/9a2 1ddfe
9acTHOTO (DyHKIIUH
[Ipon3BoHast CyMMBbI, IPOU3BEACHHUS,

45 p a y . p a https://m.eds00.ru/f98b8428
4acTHOTO QyHKIUI
IIpuMeHeHne MpOU3BOJHON K

46 UCCIIeIOBaHMIO (PYHKITHI Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K

47 UCCIIEIOBaHUIO (PYHKIIUM Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

48 uccaeaoBaHuio pyHKIUH Ha https://m.edso0o.ru/64c69¢17
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHOM K

49 uccaeaoBaHuio PyHKIUH Ha https://m.edsoo.ru/6acfe2cl

MOHOTOHHOCTBb U 3KCTPEMYMBEI




50

51

52

Haxoxnenne HanOOJIbIIEro U
HAaUMEHBIIETO 3HAUYCHUs (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

HaAauMMCHBIICIO 3HAYCHU q)YHKI_[I/II/I Ha
OTPE3KE

https://m.edsoo.ru/2ececa7a

https://m.edsoo.ru/df919eef

https://m.edsoo.ru/ba8b24a4

53

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA
OTpe3Ke

https://m.edsoo.ru/b2f51679

54

55

56

57

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA
OTpe3Ke

Haxoxnenne HanOOIbIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaxO0JICHUsI HAMJTYYILIETO PEIICHUS B
MPUKJIAHBIX 3a/1ayax, s
onpeJereHusl CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION WK TpadhUKOM
KonTponbHas pabota mo Teme
"[IponsBonHas. Ilpumenenune
MPOU3BOJHOMN"

https://m.edsoo.ru/9861a93a

https://m.edsoo.ru/de583687

https://m.edsoo.ru/44caaal84

https://m.edsoo.ru/d2bc94{9

58

[TepBoobpaznas. Tabnuna
epBOOOPaA3HBIX

https://m.edsoo.ru/5ca6a937




[TepBooOpaznas. Tabnua

59 https://m.edsoo.ru/9fbcdeac
1€pBOOOPA3HBIX
HHTerpan, reoMeTpuuecKuii U

60 pait, TEOMEID https://m.eds00.ru/9542895F
(hbU3UYECKU CMBICII HHTETpalia
Huterpan, reoMeTpuYeCKUM U

61 p . p https://m.edsoo.ru/b15d71{7
(bu3nvecKuil CMBICT HHTErpasia
HNHTerpan, reoMeTpuuecKuii U

62 pait, . p https://m.edsoo.ru/a49bc153
(bu3nvecKnuii CMBICT HHTErpalia
Brruncaenue unrerpana no gpopmyiie

63 . p bopmy https://m.edsoo.ru/a69a7ald
Herorona—JleitOaunna
Brerancnenne uaTerpaia mo GopmMmyie

64 . P popmy https://m.edsoo.ru/75babfOf
Hrrorona—Jleiibnumna
Brruncaenue unrerpana no gpopmyiie

65 N p bopmy https://m.edsoo.ru/f24639¢7
Herorona—Jleitbauna
Brruncaenue unrerpana no gpopmyiie

66 . p bopmy https://m.edsoo.ru/b3c1b2e4
Hrrorona—JleiiOnumna

67 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/e68c6fal

68 CucreMpl TMHEVHBIX YPAaBHEHUN https://m.edsoo.ru/a5d3b984
Pemenue nmpukinaaHeix 3ama4 ¢

69 IMOMOIILIO CUCTEMBI IMHEHHBIX https://m.edsoo.ru/65fa9133
YpaBHEHU
Pemenue nmpukinaaHeix 3amay ¢

70 IOMOIIBIO CUCTEMEI JIMHEWHEIX https://m.edsoo.ru/ae8a2acb
YpaBHEHUI
Cucrembl U COBOKYITHOCTH LIEJIBIX,

AlMOHAJIBHBIX, UPPALMOHAIBHBIX,
71 patl ppatt https://m.edsoo.ru/2bdce64c

MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB




72

73

74

75

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, TOTapH(PMIUISCKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMIUUIESCKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, TOTapu(PMHUUECKUX
YPaBHEHUI U HEPABEHCTB

Hcnons3oBanue rpadhukoB GyHKUIUN
JUISL PEIICHUs] YPABHCHUH M CUCTEM

https://m.edsoo.ru/8f672bc3

https://m.edsoo.ru/ef6716a2

https://m.edsoo.ru/a8fc9b98

https://m.eds00.ru/339668b9

76

77

Hcnonp3oBanue rpadukoB GyHKIUH
JUISl pEeILICHUs] YPABHEHUN U CUCTEM

IIpuMeHeHnEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HayKu U
peanbHON KU3HU

https://m.edsoo.ru/664ce568

https://m.edsoo.ru/cfc5b415

78

79

KonrtponbHas pabora no Teme
"NHTerpan u ero npuMeHEHUsl.
Cucremsl ypaBHeHUI"

HaTypaJ'ILHLIC n OCJIbIC YKUCiia B
3agadax U3 pCaHBHOﬁ JKHN3HH

https://m.edsoo.ru/5154cas5f

https://m.edsoo.ru/8a92a23e

80

HarypanbHsle u niensle yucna B
3a7a4ax U3 peajsbHOU KU3HU

https://m.edsoo.ru/35a68b2e




HaTypaJ'IBHBIC " 1eJIbIC Yuciia B

81 . https://m.edsoo.ru/c1e81884
3a/la4ax U3 PeaqbHOM KU3HU

82 [Ipu3HaKku JeTMMOCTH LEIBIX YHCEI https://m.edsoo.ru/3¢798761

83 [Ipr3Haku AETMMOCTHU LEIBIX YHUCEI https://m.edsoo.ru/cd49a2cl

84 [Ipu3HaKku JeTMMOCTH LEIbIX YUCEI https://m.edsoo.ru/84e183fa
IToBTOpenue, 0600IIEHNE,

85 p B . https://m.edsoo.ru/29fbfadb
CUCTeMAaTH3aIMsI 3HAHWA. Y paBHCHUS
IToBTOpenue, 0000IMIEHNE

86 p ’ H o https://m.edsoo.ru/fe79e517
CUCTEMaTH3aIlus 3HAHUK. Y paBHCHHS
IToBTOpenue, 0600IIEHNE,

87 P tHett hitps://m.edsoo.ru/5bd1d15b
CUCTEMaTH3aIlus 3HAaHUK. Y paBHCHHS
IToBTOpenue, 0600IIEHNE,

88 p = . https://m.eds00.1u/4482667b
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
[ToBTOpEHue, 000011IEHHE,

89 p H . https://m.edsoo.ru/e131a69d
CUCTeMaTH3allusl 3HAaHUH. Y paBHEHUS
IToBTOpEeHue, o000IIEHHE,

90 p B N https://m.edso0.ru/9fb72156
CUCTeMaTH3allusl 3HAaHU. Y paBHEHUS
[ToBTOpenue, o6o01IIEHNE,

91 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/f21ceb47
HepasencrBa
[ToBTOpenue, 06001IeHNE,

92 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/37dccdle
HepasencrBa
[ToBTOpenue, 060061IeHNE,

93 CHCTEMAaTH3alus 3HaHUH. https://m.edso0.ru/2669ab4b

Hepasencrsa




94

95

96

[ToBTOpEeHME, 0000MIIEHNE,
CHCTeMaTHu3allus 3HaHUH.
HepasencrBa

[ToBTOpeHuE, 0600MIIEHNE,
cucrteMatusanus 3HaHuii. CUCcTEMEBI
YpaBHEHUI

[ToBTOpenue, 060061IeHNE,
cucremMaru3anus 3HaHui. CucTeMsl
ypaBHEHUH

https://m.edsoo.ru/6£56f12d

https://m.edsoo.ru/691524¢9

https://m.edsoo.ru/633b719e

97

98

99

[ToBTOpenHme, 06001IEHNE,
cucremaTusanus 3HaHuil. OyHKIMn

[ToBTOpeHME, 0000MICHNE,
cucremaTusanus 3HaHuil. OyHKIMU

HroroBas koHTpoIbHAs paboTa

https://m.edsoo.ru/14d81245

https://m.edsoo.ru/d432ca7b

https://m.edso00.ru/4928c72b

100

101

102

HToroBast KOHTpOJIbHAS paboTa

O06001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHanuza 10-11
KJ1aCCOB

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHanuza 10-11
KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/69eabb9of

https://m.edsoo.ru/47a42129

https://m.edsoo.ru/3a476ftd




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon o
IIpoBepsiemble npeIMeTHBbIE pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarta
| Yucna v BBIYUCICHUS
. OnepupoBaTh MOHATHAMM: PALMOHAIBHOE M JEHCTBUTEIIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
- BeimonHATE  apudMeTHdecKkue omnepanud €  PaluOHAIBHBIMH |
' JIEMCTBUTEIIbHBIMU YU CIIAMU
13 BeimonHATe  npuOMMKEHHBIE  BBIYMCICHMS, MCIIONB3Ys  IpaBHiIa
. OKpYTJIEHUS, IeTaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUN
OnepupoBaTh NOHATHUSMU: CTEIIEHbD C LIETBIM IT0Ka3aTeIeM, CTaHIapTHAs
14 ¢dopma 3arucu JeHCTBUTENBHOTO YHCIa, KOPEHb HATYpaJIbHON CTENEHH;
' MCIIOJIb30BATh MOAXO0IAIIYI0 (OPMY 3alIUCH JEHCTBUTEIbHBIX YUCET IS
pEIIEeHUs] TPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHbBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJBHOTO
1.5 yria; HCHOJb30BaTh 3alUCh IPOU3BOJIBHOIO yIjia dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHe (PyHKINU
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh TMOHATUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
2.1 L[eJI0€, PalMOHAJIBHOE, HMPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
55 BoinmonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUN H
. pelaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoinonHATh npeoOpa3oBaHuUs LENbIX, paloHaIbHBIX u
2.3 HMppalMOHANIbHBIX BBIPAKEHUM M pellaTh OCHOBHBIE THIBI IENbIX,

palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB




IIpuMeHATH ypaBHEHUs U HEPABEHCTBA MUl PELICHUS] MATEMATHYECKUX

24 3ajiad M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHON XKU3HU
MogenupoBaTh pealbHble CUTyallUd Ha s3bIKE aiureOphl, COCTABIATbH
5 s BBIDQXCHUS, YPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHMIO  3aJauy,
. UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHMEM armapara
anreOpbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: (YHKIHMSA, CcHOCOOBI 3amaHus (YHKIIUH,
3.1 o01acTh ONpeseNeHuss U MHOXXECTBO 3HaueHM QyHKUuM, rpadux
($yHKIMH, B3aUMHO 00paTHBIE (PYHKITUH
12 OnepupoBaTh MOHATHAMHU: YETHOCTH M HEUYETHOCTH (DYHKIUH, HYIH
' (bYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBate rpaduky QyHKIHHA 111 peLICHNsT ypaBHEHUH
34 Crpouth W uuWTaTh TpaQUKH JIMHEHHON (YHKIWHM, KBaJAPATUIHON
. (GyHKIMH, CTENeHHON (PyHKIMHM C 1IeTIbIM IOKa3aTesieM
Hcnonb3oBate rpadukn (QyHKIUH A8 MCCIEA0BaHHUS MPOLIECCOB U
35 3aBHCHMOCTEN MpHU pelIeHuu 3a7ad U3 JIPYruxX y4eOHBIX MPEIMETOB U
' pearbHOM JKM3HHU, BBIpAXaTh (OPMYyJaMH 3aBHCHMOCTH MEXIY
BEIIMYMHAMU
4 Havana maTreMaTn4ecKoro aHanmsa
il OnepupoBaTh MOHATUSAMU: IOCIEI0BATENBHOCTh, apupMeTHUecKas U
' reOMEeTpHUYECKasi IPOrpeccuu
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIlas reoMeTpHYecKast
4.2 nporpeccusi, cymma O€CKOHEYHO YOBIBalOLIe TreoMeTpu4ecKoit
MIPOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CTIOCOOaMHU
44 Hcnonbs30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEM W MPOrPECCHM  JUIS
. pelIeHHs peajbHbIX 3a]au MPUKIIAIHOTO XapaKTepa
5 MHoXkecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSAMHU: MHOYKECTBO, OIIEPALIUN HAJl MHOKECTBAMU
Vcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapar A ONHMCaHUs
5.2 pEaIbHBIX TNPOLIECCOB M SIBJIEHUH, NPHU PELIEHUM 3a1ad U3 APYTUX

y4eOHBIX TIPEIMETOB




OnepupoBaTb IMOHATUSAMU: OIpPEACIEHUE, TEOpEMa, CIIEICTBHE,

>3 JI0Ka3aTeJbCTBO
11 KIIACC
Kox .
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATBI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeHero odmero 00pasoBaHus
pe3yJbTarTa
1 Yucna 1 BIYUCICHUS
OnepupoBaTh NOHATUSAMU: HaTypalbHOE, LIEJI0€ YHUCIIO; UCIIONIb30BaTh
1.1 MPU3HAKU AECIMMOCTH LEJBbIX YUCEI, PA3JIOKEHUE YMCIIa HA MPOCTHIE
MHO>KHTENH JUIsl pELICHUs 33124
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAJILHBIM IIOKA3aTEIEM
13 OnepupoBaTh MOHATUAMM: JiorapudM 4HCIA, JAECATHYHBIE U
' HaTypaJbHbIE JIOTapU(PMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpumeHsTh CBOWCTBAa CTENEHU JUIsl MPEoOpa3OBaHUS BBIPAKEHUH,
2.1 ONEPUPOBATh MOHATUAMU: IIOKA3ATEIbHOEC YPABHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoinonuaTe npeoOpa3zoBaHus BBIpAKEHUHN, COAEpKALIUX JOrapudMsl;
55 ONEpUpPOBATh  MOHATHUSAMHU:  JIOTapU(PMHUECKOE  YpaBHEHHUE U
. HEPaBEHCTBO; pelllaTh OCHOBHBIE THUIIbI JIOTApU(PMUIECKUX YpaBHEHUN U
HEPABEHCTB
23 Haxonuts penmienust mpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATHSAMHU: CUCTEMA JIMHEMHBIX YpPAaBHEHHH M €€
24 pelIeHue; UCII0Ib30BaATh CUCTEMY JIMHEMHBIX YPAaBHEHUN IS PELICHUS
MIPAaKTUYECKUX 3a/1a4
55 Haxomute pemieHnss MpPOCTEWIINX CHCTEM UM COBOKYITHOCTEH
. paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MonaenupoBaTh peallbHble CUTYallMH Ha S3bIKE alnreOpbl, COCTABISATH
Y BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 337a4H,
. HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM alapara
anreOpsl
3 OyHKINU U TpapuKu




OnepupoBaTh TOHATUAMH: MEPUOAMYECKAs (QYHKIHS, MPOMEKYTKU

MOHOTOHHOCTH (PYHKIIUH, TOUKH SKCTpeMyMma (YHKIMH, HAUOOJbIlee U

31 HavMeHblIee 3HaueHHs (PYHKIUH Ha TPOMEXKYTKE; UCTIOIB30BATh UX IS
uccienoBaHus (PyHKINY, 331aHHOH rpauKoM
OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOM, JorapuMuuecKon
3.2 U TPUTOHOMETPUYECKUX (YHKIMH; M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH U UCIOJIb30BATH JJISl PEIICHUS] YPABHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
33 YpaBHEHUH M MCIONb30BaTh MX JUISl PELIECHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
14 Hcnonb3oBare rpaduku (GYHKUMHA U HCCIIEAOBaHMS IMPOLIECCOB U
. 3aBUCHUMOCTEHN U3 APYTruX y4eOHBIX IUCLHUIUIMH
4 Hauana maremaTn4eckoro anaiamsa
OnepupoBaTh MOHATUAMU: HeNpepbiBHas (QYHKLIMSA, TPOU3BOIHASA
4.1 (GYHKIHMU; HCIONB30BaTh TEOMETPUYECKHH M (U3NYECKUH CMBICTT
IIPOU3BOIHOM Ul PEIIECHUS 3aa4
4o HaxonuTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKUUH, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BECHMS, YACTHOTO QYHKIUI
Hcnonws3oBath TPOU3BOAHYIO ISl HCCheqoBaHUs (QYHKIUA Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSATD PE3YJIbTAThl UCCIIEI0BaHUS
K TIOCTPOCHHIO TparKOB
44 Hcnonb30BaTh TPOM3BOJHYIO JUISl HAXOXKACHUS HAWIIYUILEro petieHus
' B IIPUKJIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MNOHATHAMHU: IEpPBOOOpa3Has M HMHTErpayl; MOHUMATh
' reoMeTpUUYecKuil U GU3NYECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
' uHTerpain no gopmyine Hetotona — Jleitbuuia
47 Pemars npukiiagHble 331241, B TOM YHCIIE COLIMATIbHO-3KOHOMHYECKOT O

n (I)I/ISI/I‘{CCKOFO XapaKkTepa, CpCACTBaAMU MATEMATUYICCKOTO aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Koxn
1 Yucina v BBIYUCIICHUS
Pammonanbhbple  uyucia. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, IPOLIEHTHI,
OECKOHEUHBIE  TEePUOAMYECKUEe  Ipodu. ApudMeTHyecKHe Omepanud  C
1.1 panMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenue
Npobeil ¥ MPOLEHTOB Ul PElICHUs MPUKIAAHBIX 337a4d U3 pa3IM4HbIX OTpaciei
3HAHUM U peaTbHOM JKU3HU
HelictBurenpHple  4yucnaa.  PanuMoHanbHbBIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmernueckue omepanuu C JCHCTBUTENBHBIMH uHciaamu. [IpuGmmxEnHbie
BBIUHCIICHMS], TPaBUJIa OKPYIJICHNUS, IPUKKJIKA U OLIEHKA PE3yJIbTaTa BEIUMCIICHUN
Crenenp c 1enslM nokasareneM. CranaapTHas Gopma 3amMcu JIeHCTBUTENBHOTO
1.3 yucna. Mcnonb3oBanue noaxosmien GopMbl 3arucu 1eHCTBUTENbHBIX YHCEN JUIS
pelIeHNs TPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJabHOU cTeneHu. [leiicTBus ¢ apudpmeTnueckuMu
' KOPHSIMHU HAaTypaJbHOU CTEIEHH
s CuHyC, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHT€HC YHCIOBOIrO apryMeHTa
2 VYpaBHEHHs U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIE MPEOOPA30OBAHUS
55 [IpeoOpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKECHU. OcHOBHBIE
' TPUTOHOMETPHUYECKUE (POPMYIIBI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTon
' MHTEPBAJIOB
24 Pemienue nenbix U 1poOHO-pAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppalMoHaIbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 Pemenune TpUroHoMeTpUUECKUX YpaBHEHUI
57 IIpumeHeHNe ypaBHEHUI M HEPABEHCTB K PELICHMIO MAaTEMaTHYECKHMX 3aJad U

3a/1a4 U3 pa3InYHbIX 00JIaCTEH HAYKU U PeaIbHON KU3HU




3 OyHKIUH U TpaPuKH
11 @Oynkius, cnocodsl 3amanus GyHkuun. ['paduk ¢ynknmu. B3ammuoo oOpaTHBIE
' byHKIII
312 Ob6nacTh ompenenaeHuss U MHOXKeCTBO 3HadeHwil (ynkuumu. Hymu ¢yHkimm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE PYHKIUU
33 CrenenHast QyHKIMS C HATypadbHBIM U IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
14 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
' YHUCJIOBOT'O apryMEHTa
4 Havana marematnueckoro anaiansa
il [TocnenoBarenbHOCTH, COCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
ApudmeTrndeckass M TEOMETpHYECKas MPOrpeccHH. beckoHeuHo yObIBarormast
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETpUYECKOM
' nporpeccuu. dopmysia CIOKHBIX TPOLEHTOB. Mcmosb3oBaHue mporpeccuu yist
pelIeHus: pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JOTHKA
MHoXxecTBO, omepaluuu HajJ MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpPEeTUKO-MHOXKECTBEHHOTO arfaparta JJis OIMHCAaHUs PEeaIbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaky Je1MMOoCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpaJIbHBIE JOrapu(MbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeobOpazoBanme BeIpaXKEeHUH, COIEPKAIIUX JOTaprUPMbI
57 [Ipeo6pa3oBanHue BbIpaxeHUil, CopepKaIUX CTENEHH C pallMOHaIbLHBIM
. MoKa3aTeiemM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpuKIAagHBIX 3a4ad C MOMOILBIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX
. 3aJa4 ¥ 3a/1a4 U3 Pa3JIM4HbIX 00JIacTel HAyKU U peabHON KU3HU
3 @OyHKIUY U TpapUKH
Oynkuus. Ilepuonuueckne Qynkuuu. IIpomMekyTKM MOHOTOHHOCTH (DYHKLIUH.
3.1 MakcuMymbl 1 MUHUMYMBbl (pyHkuuu. HamOonblnee v HavMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u sorapudmuueckas GyHKIMU, X CBOMNCTBA U TpaduKH
34 Ncnonb3oBanue rpadgukoB GyHKIUHN U1 pelIeHHs] ypaBHEHUH U TMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUN IS KCCIAEAOBAHUS TPOILIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhIe BO3HUKAIOT IMPHU PEIICHUH 3aJad U3 JAPYIMX y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Havana marematnueckoro ananusa
4.1 HemnpepsiBabie pyHKIIMNU. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3MeMeHTapHBIX (QyHKIMA. DOpPMyYJIbl HAXOXKAECHUS MPOU3BOJHON
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[Ipumenenne Npou3BOAHON K HCCIENOBaHUIO (PYHKIUH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbIIero 3HaYeHUs (PYHKIIUN Ha
OTpe3Ke
[Ipumenenne mNPOU3BOIHOM [JUJII HAXOXKJIEHUS HAWIY4YIero peleHus B
4.5 NPUKJIAIHBIX 3ajadax, JJI1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit wim rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
. HHuTerpai, ero reomeTpuueckuii U GU3MIECKUI CMBICI. BBIYMCIeHHEe HHTErpajia 1mo

¢dbopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero
0o011ero oopa3oBaHus

Brnanenue meromaMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHITHUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIE (bopMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopMmynrpoBaTh 00paTHOE W TMPOTHUBOIMOJIOXKHOE YTBEPKICHHUE,
IPUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYIKIACHUS
npu pClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTb
paccyXJeHHi; yMEHHE ONepUpoBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OI€pallMy HaJ MHOKCCTBaAMH; YMCHHEC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi  OINWCAaHUS  pealbHBIX
IIpOoLECCOB " SIBJICHUH U IIpu pCIICHUN 3aJia4d, B TOM YUCIIC U3 JPYTIHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HaA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypaIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBIM I1I0Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTeleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTeieM, JorapuM ducia, CHHYC, KOCHMHYC U TaHI'€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYIIIO, PAlMOHAIBHOE 4YHCIIO,
APPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKYU JETMMOCTH, HAUMEHbIINHM OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA Npu perieHny 3a1a4; 3HAKOMCTBO
C pa3IMYHBIMU [O3UMLUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI 1 MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsSMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIPAKEHUI; YMEHNUE ONEPUPOBATH MOHATUSAMU: IOCIEN0BATENBHOCTD,
apupmeTHyeckass ~— Oporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHe4UHO yOBIBAIOIIAsi T€OMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHpPOBATh  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
OPUBOAUTH  TNPUMEPbl  HUCHOJIb30BaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE ITpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHHH U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUW, HEPaBEHCTB W CHUCTEM; yMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C NOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IAPAMETPOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS] MaTEMaTUYECKHUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTHh (YHKLUH,
NEPUOIUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIlllee U HAUMEHbBIIIEE 3HAYCHHS
(GYHKIMHM Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUS, ACHUMIITOTHI
rpadpuka ¢GyHKUUM, TepBas W BTOpas MpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxOJuTh AacCUMMOTOTHI TIpaduka
(YHKIMU; YMEHHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMH; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO IJIS HCCIIEAOBAaHUS
(GyHKIMNA, HAXOIUTh HAHOOJBIIKME U HAUMEHbIINE 3HAYCHU (PYHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMAIN U 00BEMBI
(Guryp ¢ noMoIIbI0 HHTErpalia; MPUBOIUTH TPUMEPHI MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKUMH, TOKa3aTelnbHass W Jorapupmuueckas (QYHKLUHU; yMEHHE
CTpOUTH TpadUKU MU3yYEHHBIX (DYHKIHA, BBIMOIHATH IPpeoOpa3oBaHuUs
rpaduKoB (GYHKUUH, UCTIOJIB30BaTh TPaGUKH ISl U3yUEHUS ITPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTHU
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GpyHKIHMHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4, MCCIIEI0BATH IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue omnepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MearaHa, HauOoJIblllee ¥ HAaWMEHbIIIee 3HAUYCHUsI, pa3Max, JUCTIEPCHs,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHHE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpaKaronlyro CBONCTBA pealbHBIX MPOIIECCOB
W SIBJICHUH; TPEACTaBIATh WH(POpPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHbIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I HUCCiICaJ0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYaWHBIM OMNBIT M Clly4allHOE
COOBITHE, BEPOSITHOCTH CIIYYaHHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, GOpMYITy TMOJHOM
BepoATHOCTH, ¢opmyiny bepuymiu, xomOuHaTopHble (GaKThl U
(GOopMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIpeleieHue
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENUYMHBI, (YHKUIUU pachpeielieHus u
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEIOBAHUIN; YMEHHE
MPUBOJIUTh TPHUMEPHI TMPOSIBICHHUS 3aKOHA OOJNBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpHpPOBaTh
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OMHOM HplOoTOHA; yMeHHE PUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS U1 PEIICHUS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JIBYI'PAaHHBIA yroj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MNPSMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJb30BaTh
IpU pELIeHUH 3a7ay H3y4YeHHble (DaKThl U TEOPEMbl ILIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MAaTeMaTHYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOIAb (GUrypbl, 00bEM PUTYPHI,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunes, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallICHUs, IUIUHIP, KOHYC, ap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMHUIBI, TPU3MbI, KOHYCa, LUIUHIPa, 00bEM KyOa,
MIpsAMOYT'OJIbHOTI'O IHapaJuICIcnuIicaa, nupaMuabl, IIprU3Mbl, OHUJIHUHIAPA,
KOHYCa, I1apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS KOHYCA U IWIHHAPA,
napajuielibHble OCH WM OCHOBAaHUWIO, CCUCHHME IApa, IUIOCKOCTb,
Kacaromascss cepbl, MWIHHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPBI K TIOBEPXHOCTH
BpAalICHUS, UX CEUYCHHSA, B TOM YHCIE C IOMOIIBIO AIICKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSATh CBOWCTBA TI'E€OMETPUYECKUX (uryp,
CaMOCTOSATEIILHO (POPMYIMPOBATH ONMPEACICHUS HM3Yy4aeMbIX (QHTYD,
BbIIBHUT'aTh TUIIOTC3BI O CBOMCTBax H# IMpU3HAKax TI'COMCTPUUCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IMPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XOI[I/IMBIC JAOITIOJITHUTCIIbHBIC IIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPHI, B TOM YHUCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 33J1a4; HAXOJIUTh N€OMETPHYCCKHE BEIUYMHBI (IJTMHA,
yToJ, IMIolaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JITMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIONIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOIBI, B TOM YHCIIC: IIIOIIA]Th
MMOBEPXHOCTU MHPAMHUJIBI, IPU3MBI, KOHYCA, IMIMHAPA, TUIOIMAAb Cheph;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaJlyIeNIeNuIe a, MUPaAMHUIbI, TPHU3MBI,
WIMHIpPA, KOHyCa, IMapa; yMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

oI00HBIX GUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO
0a3ucy, CKaJIspHOE MPOM3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMHM; yMEHHME  HCIONb30BaTb  BEKTOPHBIL U
KOOpJAWHATHBIA METOA I PELICHUS F€OMETPUUYECKHUX 3ahad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMSAIIMM METOJ JJIs pEUIeHMs 3a/layi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IPUBOJUTH
IIpUMEPbl  MAaTEMAaTHUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u niensie yucna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI

- Panmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIE ApOOHM, TMPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH

13 ApudmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremenu.  JleWictBus ¢
' apu(METHIECKUMH KOPHIMHU HATypaIbHOH CTETICHU

14 Crenenp ¢ uenbiM MokasareneM. CTENeHb C palMOHAIBHBIM I10Ka3aTeeM.
' CBoiicTBa cTENEHU

s CuHyC, KOCUHYC U TaHT€HC YMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl

JeiicTBuTenpHble uMcaa. Apu@MeTHYecKHue Olepaluu ¢ ACHCTBUTEIbHBIMU
1.7 yucnaMu. [IpubnuxEHHbIe BBIYMCIEHUS, MpaBWa OKPYTJEHUS, MPUKUAKA U
OLIEHKA pe3yJIbTaTa BHIYUCIECHUHN

1.8 [TpeoOpa3oBanue BoIpaXKEHUN

1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Hensle 1 1poGHO-paliiOHaIbHbIE YPAaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHHS

24 [TokazarenbHble U TorapupMUUYeCKue ypaBHEHHS

2.5 [{enpie 1 poOHO-palMOHATFHEIE HEPABEHCTBA

2.6 HppanuonaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11 Martpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 @yHKIUHU U TpadUKu
31 OyHKus, cmocoos! 3amaanus GyHkuud. ['paduk Gynkmuu. Bzaumuo oOpaTHbie
' ¢ynkuuu. YétHeie n HeuéTHbIe pyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHW# ¢yHkimu. Hymn ¢yHkuuu.
35 [TpomexxyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLUH.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Hanbonbiee 1 HauMeHbIlee 3HaUCHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CrenenHas (pyHKIMs C HaTypaJIbHbIM U LIENbIM MOKa3areneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckne GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢ynkuuii. CoiicTBa (QyHKIUA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJJaHUS MTOCIIEIOBATEIHPHOCTEH
13 Apudmerndeckass W TeoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[TpruMeHeHrne TPOM3BOIHON K HCCIEIOBAaHMIO (PYHKIUII Ha MOHOTOHHOCTb U
4.2 SKCTpeMyMbl. HaxoxieHre HanboIbIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKITUH
Ha OTpe3Ke
43 [lepBooOpa3nas. Murerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE




7.3

MHororpanHuKu

7.4

Tena v MOBEPXHOCTH BpALLEHUS

7.5

Koopaunatsl 1 BEKTOPBI
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