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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnslii Kypc «AnreOpa M Hayajga MaTeMaTUYECKOIO aHAIIW3a» SIBISETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MporpamMMe CpeaHero oOlmiero oOpa3oBaHus,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy aJis
M3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI MH(OPMATUKH, OOIIECTBO3HAHMSI, HUCTOPHUH, CIOBECHOCTH U APYTIHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca OOydYaroIiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOoTopas (GOpMyJIupyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eckoit popme.

VYyeOHblli Kypc anreOpsl M Haval MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [IJIsi YCHENIHOTO OBJAJACHUS 3aKOHAMHU (PU3MKW, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pPa3BUTUS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MAaTeMAaTHYECKOrO0 aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JO0Ka3bIBAThb
YTBEPXKJICHUS C TIOMOIIBIO MUHIYKIHUUA U PACCYyk AaTh NEAYKTUBHO, UCIIOIb30BATh
00001lleHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (HOpMUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILLICHHE.

B xone m3yuyenus yueOHOro Kypca «Anrebpa M Hadajla MaTEMaTHUYECKOIO
aHanM3a» OOydYaroUIMecs IMOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CHUTyaluH,
UHTEPHpPETAllMd  IOJYYCHHBIX  pPEUICHUH, 3HAKOMATCA C  [pPUMEpaMHu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00JIaJaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTCHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak 4epe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIIUN
(GOopMHpPOBAaHHIO HAYYHOIO MHPOBO33PEHMs, TaKk M depe3 crneuuduxky ydeOHOi
NEeATENbHOCTH, TpeOyrolmel MNpOJOJDKUTENbHOM KOHILIEHTpAUMKW BHUMAHMS,
CaMOCTOSATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHOoBe MeTronuku OOydeHHs airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIn3a JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00YUYEHHUS.

B crpykType yuebGHOro Kkypca «Ainredbpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BBIIEIEHBI CIEIYIOLUE COAECPKATENbHO-METOAUYECKUE TuHUMU: «Yucna
U BhIUUCICHUS», « DyHKIUU U Tpadukn», « YpaBHEHUS U HEpaBEHCTBay, «Hauana
MaTE€MaTU4YeCcKoro aHainu3a», «MHoXkecTBa M JIOTHKa». Bce OCHOBHBIE



COJICP)KATEIIBHO-METOMYECKHE JIMHUA HW3YYal0TCs Ha TPOTSHKCHHH JBYX JIET
oOydJeHUs: Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHHWs, €CTECTBEHHO JOTIOIHSISA
JpyT apyra W MOCTEICHHO HACHIIIAsICh HOBBIMM TeMaMH W pasjaeiamu. JaHHbIH
y4eOHBIH KypC SBIISICTCS MHTEIPATUBHBIM, ITOCKOJIBKY OOBEIUHSICT B cele
COJICp)KaHUE HECKOJBKMX MaTeMaTHYeCKHX JUCIMIUIAH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MaTEMaTHUYCCKHIA aHAIHM3, TEOPUsS MHOXKECTB, MaTeMaTHUYECKas
jgoruka m apyrue. [lo Mepe Toro kak oOydvaromuecs OBJAJCBalOT BcE Oolee
IMIMPOKUM MAaTeMaTHUECKUM aIlllapaToM, Y HHUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpPIIICHCTBYETCS YMCHHE CTPOMTh MAaTEMaTHYECKYI0 MOJEIb peanbHOMN
CUTYyaIluH, MPUMEHATh 3HAHUS, MOJTYUYCHHBIC IPH M3YYCHHH Y4eOHOro Kypca, JIs
pEIIeHUsI CaMOCTOSITeTLHO COPMYITMPOBAHHON MAaTeMaTHICCKOW 3a7au, a 3aTeM
UHTEPIPETHUPOBATH CBOM OTBET.

ConeprkaTenbHO-MeTOAMYeCKas JIMHUS «Uuciaa ¥ BBIYMCICHUS» 3aBepIacT
(GbopMUpPOBaHNE HABBIKOB MCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO HA YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemnero o0riero
oOpa3zoBaHusg 0co00O€ BHUMaHuUE yaeiusieTcss  (OPMUPOBAHHIO  HABBIKOB
PalMOHATILHBIX BBIYMCICHHI, BKJIIOUYAIONIMX B CE0S MCIOJIB30BAHUE Pa3TMYHBIX
dbopM 3amucu 4YMcla, YMEHHUE JejaTh NPUKHIKY, BBITOJHATH MPUOIMKEHHBIC
BBIUKCJICHHSI, OLICHUBATh YMCJIOBBIC BBIpAXKCHHS, pabOTaTh ¢ MaTeMaTHUCCKUMHU
KOHCTAaHTaMH. 3HAKOMbIC OOYYalONIMMCS MHOXKECTBA HATypalbHBIX, IICIIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUICKCHBIX 4YHCeld. B KaXIOM M3 O3THX MHOXECTB pPaccCMaTpPHBAIOTCS
CBOWCTBCHHBIC €My crenu(puYeckre 3aJadyd W OIEpaluu: JCJICHHE HaIelo,
ONEPUPOBAHUE OCTATKAMU HA MHOMKECTBE IIEJIBIX YHUCEN, OCOOBIE CBOWCTBA
palMOHAIBHBIX ¥ HUPPAIMOHATBHBIX YHCE, apu(METHICCKUE OICpaIliK, a TaKKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTCIICHH HAa MHOKECTBE KOMILJICKCHBIX YHCEIL.
braromapst mocienoBaTeIbHOMY PACIIMPCHHUIO Kpyra HUCIOJIb3yeMbIX YHCET H
3HaKOMCTBY C BO3MOYKHOCTSIMH WX NMPUMEHCHHS JUIS PEHICHUS Pa3IMYHbIX 3a71a4
dbopMupyeTcsi TpeCTaBICHNE O SIUHCTBE MATEMAaTHKH KaK HayKH W €€ POJH B
MIOCTPOCHUN MOJICTICH pealbHOrO MHUpa, HIUPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3AIIHSL.

Jlvausi «YpaBHEHHS W HEPAaBEHCTBa» peajn3yeTcs Ha TPOTSHKCHHH BCETO
OOy4YeHHsT Ha YPOBHE CPEIHEro OOIlIero oOpa3oBaHMs, MOCKOJBKY B KaXIOM
paznene I[Iporpammbl MPETyCMOTPEHO pEUICHHE COOTBETCTBYIOIIUX 3anad. B
pe3ynbTaTe OOydarolmIuecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHUS
palMoOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTCNbHBIX, JIOTAapH(PMHUUCCKHX U
TPUTOHOMETPUUYCCKUX YpPAaBHEHUWI, HEPABCHCTB M CHUCTEM, a TakXke 3ajad,
COJICpIKaIIMX IapaMeTpbl. [loJdydeHHBIE YMEHHS IIMPOKO HCIOJIB3YIOTCSA IPH
UCCIIeIOBaHNH (YHKIIUH C TIOMOIIBIO MMPOM3BOJIHOM, NIPHU PEHICHUM MPHKIAIHBIX



3a/1a4y M 33724 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBINX 3HAYCHUH (yHKIIUU.
JlanHasi conmepkaTesibHas IMHUS BKJIIOYAEeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacdy€Tel 10  QopMynaMm, MpeoOpa3oBaHHMS  palMOHATILHBIX,
UPpPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAKEHUH,
collep)Kalux CTereHu W Jiorapudmel. brarogaps wu3ydeHuio anredpamdecKkoro
MaTepuaia MPOUCXOAUT  JalibHEWIIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIJICHUS OO0ydYarommXcs, (GOPMUPYIOTCS HABBIKW JIETyKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHUMBOJBHBIMH  (OpMaMH,  TPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB M HEPaBEHCTB. AnreOpa
npemnaraet d(PQGeKTUBHBIE HWHCTPYMEHTHI ISl PEMICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
S3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JnuHUA «DyHKIMM U TpaduKU» TECHO
neperieTaeTes ¢ JAPYTUMH JIMHUSIMH y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIbHOCTh U3YUCHUSI MaTtepuana. M3yueHne cTeneHHou,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUU IS pelieHus 3a7ad U3 APYTUX Y4EOHBIX
MIPEIMETOB U PETbHON XU3HHU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHCHHWH M HepaBeHCTB. [lpu 3TOM OoJIbIIIOE BHUMAaHHUE
yaensercs (OPMUPOBAHUIO YMEHHS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMU BEJIMYMHAMH, KCCIICOBATh TMOJyYCHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3TOl coJep:KaTeNbHON JIMHUU HalEJeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJSIOIIUX BBIPAXaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuuHoM ¢opme: aHaATUTHYECKOU, Tpaduueckoi U cioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IICHUIO M KOHKPETH3AIINH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopepxatenbHasi nuHus «Hauanma mareMaTnyeckoro aHaivsa» MO3BOJISIET
CYIIECTBEHHO PACHIUPHUTHh KPYT KaK MAaTeMAaTHYCCKUX, TaK W MPHUKIATHBIX 3a/ad,
JIOCTYITHBIX OOYYaromuMCcs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpaduky  CIOXHBIX (YHKIMMA, OMpEeAeNiaTb HX HauOOJbIIME W HAWMEHBIINE
3HAUEHUS, BBIYUCIATH TUIOMAanun (Guryp m oObEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TipolieccoB. JlaHHas cojlep)kaTtelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNied peajbHBbIX CHUTYallUi,
MO3BOJISICT HAXOJWUTh HAWIy4IIee pEIICHUE B TPUKIAIHBIX, B TOM YHCIIEC
COIMAITEHO-DKOHOMHYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOT'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydJaroniuecss y3HaKT O



BBIJIAIONINXCST PE3yJIbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkaTeIbHO-METOAUYECKas TUHUS « MHOXKECTBa M JIOTMKa» BKIIFOYACT B
ceOsl DJIEMEHTHl TCOPUHM MHOXKECTB M MaTEeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHOKECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KyPC MTKOIHHOW MaTEMAaTHKU
U TIpeaiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOMIUNA BCE DPa3eIibl
MaTeMaTUKH © e€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCLMIUIMHBI W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOyYaromeMycss IOHUMaTh TEOPETUKO-MHOKCCTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKH W HCIIOJIh30BATh €T0 VISl BBIPAKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMM M CIICIOBAaHHE OIpeaeIEHHBIM
npaBWJiaM  TMOCTPOEHUS]  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJaroIIMXCs, TO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUSI.

B yueGHOM Kypce «Anrebpa W HavyaJla MaTEMaTUYECKOTO aHaln3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHMPOBAHMS, KOTOPBIC INPU3BAHBI
criocoOCTBOBaTh (OPMUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJEIeH pealbHbIX
CUTYyaIllMii, WCCIACAOBAHMS DJTHX MOJENEH C TIOMONIBIO ammapara anreOpbl U
MaTEMaTUYeCKOTO aHalu3a, WHTEPIpPETAy TOJYyYCeHHBIX pe3yJbTaToB. Takue
3aJIaHMs BIUICTCHBI B KQXK/IBIN U3 pa3/e/ioB MPOrpaMMBbl, TIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIHPOKO HCIOJIB3YETCs ISl PEIICHHUs MPUKIAAHBIX 3aaad. [Ipu
pPEIICHUM  pPEAbHBIX  TPAKTHYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIFOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETHU3UPOBATH  IpoOJIeMy.
HesarenbHoCcTh 1O  (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IPOIIECCE U3YyUEHUS BCEX TeM yU4eOHOTO Kypca « AnreOpa u Hadasa
MaTEMaTUYECKOTO aHATTN3ay.

Ha wu3ydenue yueOHOro kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanu3a» orBoauTcs 272 4vaca: B 10 kmacce — 136 yacos (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Pannonanbupie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. IlpumeHenue apoOell MU MPOUEHTOB IS
peleHns NPUKIaAHbIX 3a/1a9 U3 PA3JIMYHBIX OTpaciIed 3HAHUM U PEANIbHOM KU3HH.

[lelictButenpHble  yuciaa. PanuoHanbHBIE W MPpAUMOHAJIBHBIE 4HCIIA.
Apudmernueckue  omepalMu ¢ JICUCTBUTENbHBIMU  4YuclaMd.  Mojaylib
JIEUCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnmkEHHbIC BBIUUCIICHUS, TTPABUIIA
OKpYTIJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ 1uenbiM nokaszateneM. buHom Hblotona. Hcnonb3oBaHue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IPEJCTABJICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp € pauuMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBLIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTuuHBIE U HATypaJIbHbBIE
Jorapu@mel.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO0 apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUSI M YypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTRBA.

OCHOBHBIE METOIBI PEIICHHUS MEIBIX U APOOHO-PAIMOHAILHBIX YPAaBHEHUN U
HEpPABEHCTB. MHOroWjieHbsl OT OJIHOW MEepeMEHHOW. JlenmeHne MHOroudjeHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  UEIbIMHU
kod(pdunmnentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUN, COAEPIKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALHOHAIBHBIX YPABHCHUM.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUS MOKAa3aTEIbHbBIX

YPaBHEHHUM.

[IpeobpazoBaHue BRIPAKEHU, COJIEPKAITUX JIOTapUPMBI.

Jlorapudmuueckue YpaBHEHHUSI. OCHOBHBIE METO/1bI perieHus
Jgorapu(MUUYECKUX YPAaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BhIpaKeHHM. Pellienre TpuroHoMeTpruuecKiux ypaBHEHU .



Pemienne cucrteM JIMHENHBIX ypaBHEHHMM. MaTpuna CHCTEMBI JMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOICTBA, BHIYUCJICHUE €r0 3HAYEHUs, MPUMEHEHHE OMPEEIUTENs ISl PeIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NTPUKIAIHBIX 3a/lad C MOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccinenoBaHne NOCTPOEHHOW MOJEIU €
MIOMOIIBIO MaTPHI] U ONPEICITUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PealbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHHII U HEpaBEeHCTB. lIprMeHeHHe ypaBHEHMIl U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pazIMyHbIX o0JacTel HaAyKu M pealbHOU
KU3HU.

DOyHKUMH U TPaPUuKn

OyHKIMA, CrMocoObl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosunust ¢ynkuuit. 'padux dyHKmu. DieMeHTapHbIe MNpeoOpa3oBaHUs
rpapukoB QyHKIMIA.

OObnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHui Qynkumnu. Hymu QyHkumm.
[TpomesxyTku 3HakomocTosiHCTBA. UETHbIe U Heu€THbIe (QyHKmu. [leproauyeckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢dbyukiuu. Haubonbiiee 1 HauMeHbIee 3Ha4eHUS (DYHKIIUU Ha POMEKYTKE.

Jluneiinas, kBajpaTU4Has W JIpOOHO-THMHEWHas (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TOKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W rpapuk KOpHS N-OM CTEMEeHM Kak (GYyHKIUU OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazarenbHass U jorapupmuyeckas (yHKUHHU, UX CBOMCTBA M TpadUKH.
HcnonpzoBanue rpadukoB GyHKIUH AT peHICHUs] ypaBHEHHI.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMI YUCIOBOrO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTU B pEAbHBIX MpPOIECccax U SBICHUSIX.
['padmku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIEAOBaTEIbHOCTEH. MeTon
MaTeMaTU4eCKOn WHTYKIHH. MOHOTOHHBIE U OrpaHUYECHHbIE
MOCJEA0BATENBHOCTH. VICTOpHS BO3ZHMKHOBEHUSI MAaTeMaTHYECKOrO0 aHaIM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas U reoOMeTpHUecKas Mmporpeccuu. beckoHeuHo yObIBaromiast
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEYHO yOBIBaIOIIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoLeHToB. Mcnonb30BaHWE MPOTPeccCHMr JUIsl PELICHUs peajbHBbIX —3a]ad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GYyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHMITOTHI
rpaduxoB Qynkiuid. CoiicTBa (GyHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
GyHKUMIA 1715 peleHus 3a1ay.

[lepBas u BTOpast mponsBoaHbie GyHKIMU. OnpeaeneHrne, reOMeTPUIECKAN 1
(bu3HYecKuil CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTeIbHOUN K TpaduKy QyHKIIUU.

[IpousBognbie  dnemeHTapHbIX  QyHKIMA.  [IpousBomHass ~ CyMMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxkecTBa M JIOTHUKA

MHO)k€eCTBO, oOmnepaluyd HajJ MHOKECTBAMU M HUX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMmeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO —amnmapara s
OMMCAHUs PEAJTbHBIX IPOLECCOB U SBICHUHN, MPU PEUICHUWU 33a[ad U3 JPYTrux
y4eOHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHMUSL.

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbhbie u nenble yncna. [[pumMeHeHrne Npu3HAKOB JIEMMOCTH LEJbIX
yucelsl, HauOoupImuii obmmi aenutens (manee — HOJ[) n HamMmensbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Mmoay:to, anropurma EBkinaa g pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass W TpPUTOHOMETpHUYecKas (OpMbI
3alMCH KOMIUIEKCHOTO 4Hciia. ApudMETUYECKHE Omnepanuud ¢ KOMIUIEKCHBIMU
yuciami. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHr u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YHCEJI JIJIsl pelieHusT PU3NUECKUX U T€OMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHbBIC
CUCTEMBI U CUCTEMBI-CJIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKuX HEPAaBEHCTB.

OcCHOBHBIE METOJABl PEIICHUS TIOKA3aTEeNbHBIX U  JIOTapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PEIICHUSI CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3lIMYHbIX 00JacTel HAyKu M pealbHOU
KU3HHU, HTHTEPIPETAIUs MOJTyUYSHHBIX PE3YIbTaTOB.

DYyHKIUY U TPaPUKH

I'padpux xommosuruu Qyskuii. ['eomerpudeckue o0pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckne QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMEeTPaMHU.

Ucnonw3oBanue rpadukoB QyHKIUN Il KCCIEIOBAHHUS MPOIECCOB M
3aBUCUMOCTEH, KOTOPbIC BO3HHUKAIOT TMPH PEUICHUW 3a7ad U3 JAPYTUX YUeOHBIX
MPEAMETOB U PEATbHOM KU3ZHMU.

Havana MaTeMaTH4eCcKOro aHajan3a

[IpuMeHeHue NMPOU3BOJAHON K MCCIIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTbH U
sKcTpeMyMbl.  HaxoxkzaeHue  HauOONBIIET0O W HAWMEHBIIEro  3HAYEHUHU
HEMPEePbIBHON (YHKIIMKA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKIAJAHBIX 3ajadyax, JUIsl OMNpPEAENIeHHs CKOPOCTH W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoXIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICJI VHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana mno gopmyne Herotona-JIeibuua.

[IpuMeHeHue uWHTerpana g HAXOXKIEHUS IUIONIafed IJIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepst pemenuit auddepeHnmaibHbIX ypaBHEHUN. MaTtemaTtudeckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOIECCOB C MNOMOIIbI0  AuddepeHrnarIbHbIX
YPaBHEHHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOMIEerocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLIEyp TPaXTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HUX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPa)KJTAHCKON HUJEHTUYHOCTU, YBOKECHHS K
MPOIIJIOMY U HACTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKH M JIEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JIUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYasl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUYECKHWE 3HAHHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUH U
OTJIbIXa, peryispHas ¢u3nueckass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOTIOOUs, HHTEpEC K
paznuuyHbiM  chepaM  MPOPECCHOHATIBHON  JCSITENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW U €€ TPWIOKCHHUSIMU, YMEHHE COBEpINATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur u peanr30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 33J1a4 MaTEMaTHICCKON HaIIPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMS

cOPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYPhl, TIOHUMAHUE BIUSHHUS
COLIMAIbHO-D)KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOHON M COIMATIBHOM
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYECKUX 3HAHWWA Ui pelieHHs 3amad B 00JacTu
OKpY Xaromel cpefpl, IUIAHHPOBAaHUE ITOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MIOCJICJICTBUM ISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W  OOINECTBEHHOW  TPAKTHKH, [OHWMAaHHE
MaTEeMaTUYeCKOH HayKH Kak c¢epbl UYeTOBEYECKON JCATEIBHOCTH, STaIlloB &
pa3BUTHS ¥ 3HAYUMOCTH IS PA3BUTHS IUBWJIN3AINMH, OBJAJACHUE S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh TPOCKTHYID W HCCIIEIOBATENbCKYIO JEATEIHHOCTh
WHIUBUTyaJIGHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el cCTBUSA

ba3oBrble 1oruyeckue qeicTBUA:

BBISIBIISITh U XAaPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSTHUN, OTHOIICHUH MEXIy TMOHIATUSAMH, (POopMyIUpOBaThH
OIIpEJIENICHHS] IOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN MPU3HAK KacCcU(UKaALUH,
OCHOBaHMsI /7151 0000IICHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh,  (OpMyJIHpOBaTh U  NPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIE, YACTHBIE U OOIIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENIBHO JA0KA3aTENbCTBA MATEMATHUECKNX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoOco0 pelieHus y4eOHOW 3aaaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENBLHO BBIICTIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMynIHpoBaTh  BOMPOCHL,  (DUKCHUPYIOIIUE  MPOTUBOpEUYHE,  IpolJeMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITENIbHO CILUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SBICHHUS, TIPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOSITeILHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOABI MO PE3yjbTaTaMm
MPOBEJAEHHOTO  HAOIONCHUS, UCCIEJOBaHUsA, OIEHUBATh  JIOCTOBEPHOCTH
MIOJTYYSHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbBIJABUTATh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH AehUIIMTH MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PaA3IMYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpUpOBaTh MH(OpPMAINIO, MPEJICTaBISITh €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBepPCAJIbHbIE YUeOHbIe 1elcTBHUS

OOmenmne:

BOCIIPUHUMAThL U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKD TOYKY 3pEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a7adu,
KOMMEHTHPOBATH TOJIyYCHHBIA PE3yIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYKIAeMOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHHS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHUSMH JPYTUX YYaCTHUKOB
Jajgora, oOHapyKUBaTh Pa3IMuMe M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
bopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBAaHMUSI,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
MPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBHUSA



Camoopranuzamnus:

COCTAaBIIATH IJIaH, aJITOPUTM PEIIEHUs 3aJlauH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHON  pedJeKcHud KaK  OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0amMu CcaMONPOBEPKU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHUs
MaTEMaTHYECKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TP PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaWJICHHBIX OIMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATD PUYUHBI
JTOCTIDKCHUS WM HEIOCTHIKCHUS PE3YNIhTATOB JCITCIBHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eITEJILHOCTD:

MOHUMATh M HMCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaJTbHON
paboThl TpW pemieHnH YYeOHBIX 3aJad, NPUHUMATh IIeIb COBMECTHOU
NEATETBHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOTHI, pacrpeacisTh
BUJIbI pabOT, JOrOBapuBaThCS, OOCYX JaTh MPOLECC M PE3yJbTar padoOThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMax padboThl (0OCyX)aeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl WU
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JPYTUMH UiIE€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOICHCTBHS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOydYarouiuiics MOJYYUT CIIETYIOLIUE
MpeAMETHbIE PE3yJbTaThl MO OTJEIbHBIM TeMaM pabouell MporpaMmbl yu4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMU: PAIlMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKkasl JaApoOb, TMPOILEHThI, UPPAIMOHATBLHOE YHCIO, MHOXECTBa
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCET, MOLYJIb AEUCTBUTEIBHOTO YHCIIA;

OPUMEHATh JIpoOM ¥ TPOLEHTHI JUISl DPEIICHUS NPHUKIAJAHBIX 33a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUU U pEaTIbHOU KU3HU;

MIPUMEHSITh MPUOTMKEHHBIC BEIYMCIICHUS, IPABUIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHHUI;



CBOOOJTHO OMEpUpPOBaTH TOHATHEM: CTENEeHb C IIeJBIM IOKa3aTeleM,
MCITOJIB30BATh MOAXOAIIYI0 (hOPMY 3aIllMCU NEUCTBUTEIBHBIX YUCEIN IS PelIeHUs
MPAKTUUYECKUX 3a7a4 U MPEJCTABICHUS JaHHbIX;

CBOOOJIHO OINEPUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAILHBIM MTOKA3aTeNeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(dM dYUCIa, NECATUYHBIC W
HaTypaJbHbIC JIOTapU(PMBbI;

CBOOOJIHO OMEPHUPOBATh MOHITUSMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC
YUCIIOBOTO apTyMEHTA;

OMEPUPOBATH MOHITUSMU: APKCUHYC, APKKOCHHYC U aPKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABECHCTBA:

CBOOOJIHO OIEpUPOBATH MOHATUAMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOJBl PEIICHUS pPAlMOHAIBHBIX H  JIPOOHO-
pallMOHAJIbHBIX YPaBHEHWH, MPUMEHATh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJIHO OINEPUPOBATh IMOHATUSMU: MHOTOUYIEH OT OJIHOM IEepEeMEHHOM,
MHOTOYJIEH C UeNbIMU KOod(PhUIIMEeHTaMU, KOPHU MHOTOWICHA, TMPUMEHSThH
JIEJICHUE MHOT'OYJICHa HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pENIeHUs 3a/1a4;

CBOOOJTHO OMNEPHUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MAaTpUIA, OMNPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMCTBA OMpEAEHuTENss 2 X 2 ISl BBIYMCICHHUS €ro 3HA4eHUs,
MPUMEHSTh ONPEACIIUTENIN [JI1 PEUICHUs CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJENNPOBATh PEAIbHBIE CUTYAIIMU C MOMOILIBK CUCTEMbI JUHEWHBIX YPaBHEHUN,
HCCIIEIOBAaTh TOCTPOCHHBIE MOJEIA C TOMONIIBIO MATpPUILl U ONPEACIUTEIIEH,
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHH C
palHOHAIIBHBIM ITOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB LISt npeoOpa3zoBaHus
JorapuMUYECKUX BBIPAKCHUA;

CBOOOJTHO OMEpUPOBATH MOHATUSIMH: HUPPAIIMOHAIBHBIE, MOKa3aTelIbHbIE H
JorapuMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
MEePEX0JI0B WIH OCYILECTBIISASI IPOBEPKY KOPHEN;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui IPpeoOpa3OBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHI;

CBOOO/IHO ONEpHUPOBATh TMOHITHEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpMYyNbl  JUIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJIIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKCHUSI, YypaBHEHHS, HEPaBEHCTBA IO YCJIOBHUIO 3aJaud, WCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DyHKIUU U TPaPUKU:

CBOOOJHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (YHKIUK, KoMMo3uius GyHKIUHA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKIUH;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaYeHUH PyHKINUU, HYTU QYHKIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpPUPOBATh MOHATUSIMH: YETHBIE M HEUYETHBIE (YHKUUH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUUA, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HauOOJblIee W HaUMEHblIee 3HauYeHue (QYHKIMH Ha
IPOMEXKYTKE;

cBOOO/IHO OTNEpPHPOBATH MOHATUSAMHU: CTENEHHAs (YHKIUS C HATYpaJbHBIM U
[ENBIM TOKa3zarenaeM, rpapuK CTENeHHOW (YHKIMH C HATypaldbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Od CTENeHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JUHEHHAs, KBaJApaTU4yHas U JIpPOOHO-JIMHEHHAs
(bYHKIIUH, BBITIONHATH dJIEMEHTAPHOE UCCIIEI0OBAHUE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUPOBATh MOHATHAMH: TOKa3aTelabHas M JorapudmMuyeckas
GbyHKIUHA, UX CBOWCTBA U TpapuKH, HUCIOIH30BATh MX TpaQUKUA IJIS PEIICHUS
YPaBHECHUI;

CBOOO/IHO OMEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeieTIieHNe TPUTOHOMETPHUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh TIpaduku (yHKUUH JUIs  HCCIEOBAaHUSA IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7a4d U3 JPYTux y4eOHBIX MPEIMETOB U peanbHON
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCUMOCTH MEXITy BETUUMHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

cBOOOJIHO OMEpUPOBATh MOHATUAMH: apumeTHyeckas W TeoMeTpuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOIIasi T€OMETPUYECKasi MPOTPECCHsl, TUHEUHBIN U
HKCIMOHEHIIMAJIBHBIA POCT, (GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTaBICHHUE
O KOHCTAaHTE;

UCTIONB30BaTh MPOTPECCUU MJIs PEIICHHs PEalbHBIX 3a/Jad MPUKIIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH NOHATUAMU: MTOCIEIOBATENLHOCTb, CIIOCOOBI 3a/1aHUs
IIOCJIEI0BATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJIEHUsS MAaTeMaTHYECKOrO0 aHaju3a KaK aHaliu3a
OCCKOHEUYHO MAJIbIX;

CBOOOJHO OMEpPHPOBaTh TMOHSATUSMHU: HENpPEPbIBHbIE (DYHKIHMHU, TOYKHU
paspsiBa rpaduka GyHKIUUA, aCUMIITOTHI Tpaduka QyHKIHHY;

CBOOOJIHO OMEpUpOBaTh MOHATHEM: (YHKIHUS, HEMpEpbIBHAS Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1a4;

CBOOOJHO OINEpPUPOBATH MOHATUSMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
(GyHKUMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIYKCIIATh TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HIINU
IBYX (PYHKIUH, 3HATh TPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (U3MYECKUN CMBICT MPOU3BOJHOM s
peneHus 3aad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hal
MHOXECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONIMCaHUs PEaJbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yUeOHbIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUSAMM: OIpPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOr0 00BbEKTa, JOKA3aTeNbCTBO, PABHOCUIIbHbBIE
YpPaBHEHUS U HEPABEHCTBA.

K xonny o0yuenuss B 11 kyacce oOydarouiuiicss MOJYYUT CIIETYIOLIUE
IpPEeIMETHBIE PE3YJIbTAThl IO OTACJIBHBIM TeMaM paboyeill mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Ha4yajla MaTEMaTUYECKOTO aHATU3a»:

Yucia 1 BbIYHCICHHSA:

CBOOOJHO OMEpUpPOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHBbIX M LEJbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU IEIUMOCTHU
uensix ynucen, HOJ[ u HOK narypanbHbIX yncen i penieHus 3ajad, IpUMEHSITh
anroput™m EBkina;

cBOOOJIHO ONEpUpPOBATh MOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJIbHbIE YHCIIA B PA3JTMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OINEpUPOBaATh MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUYECKON (hOpMe, BBIMOJIHATH apu(METHUYECKHE ONepalui ¢ HUMU U
n300paxkaTh Ha KOOPJAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOOJIHO OMEpUPOBATHh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapu(MHUYECKUE HEpPaBEHCTBA, HAXOAUTh UX PEUIEHUS C  I[OMOIIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATh OTOOpP KOpPHEM TpH pElIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OIEpPUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOoAuMble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHbIX U
Jgorapu(MUUYECKUX YPAaBHEHUM U HEPABEHCTB;

pewiarsb palMOHAIIBHEIE, UppalOHaJIbHBIE, IIOKa3aTeJIbHBbIE,
JorapupMUyYecKue U TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIlie MOYJIM U IIapaMeTphl;

OPUMEHATh TpaduyecKue METOIbl ISl PEeIlICHUs] YpaBHEHUI U HEPAaBEHCTB, a
TAKK€ 3a/1a4 C IapaMeTPaMHU;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $S3bIKE anreOpbl, COCTABISTH
BBIDAXECHUSA, YPAaBHEHHUS, HEPABEHCTBA W HX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allapara anreopsl,
WHTEPIIPETUPOBATH I1OJIyYEHHBIN pE3yJIbTaT.

DOyHKUUHA U TPaPuKU:

CTpOUTHh TpadUKU KOMIO3MIMM (QYHKIUN C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHHW W  HEpPABEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh TMOHATUSAMHU: TIpaUKM  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUH i1 MOJCIUPOBAHUS M HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl UCCIIE0BaHMs (PYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAOOJbIIEe U HAMMEHbIIEE 3HAUCHHS (DYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JUIsI HAaXOXKACHUS HAWIIy4dIllIEero pELICHUs B
IPUKIAAHBIX, B TOM 4YHMCJIE COLHAJIbHO-DKOHOMHMYECKMX, 3ajadax, i
ONpPEENICHUs] CKOPOCTH W YCKOPEHHWs Ipolecca, 3alaHHOro (GopMyson uiu
rpaukoM;



CcBOOOJIHO OMEpUPOBATh MOHATUSAMU: IEpBOOOpa3Hasi, ONpeAeIEHHbIN
UHTErpaJl, HAaXOJIWUTh NEepBOOOpa3HBIE AIIEMEHTAapHbIX (YHKUMNH M BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOMIAN TIOCKUX GUTYP U OOBEMBI TEN C TOMOIIBIO0 UHTETpaa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJECIUPOBAHUM HA TMPUMEPE
cocTaBlieHUs MU PepeHIINATbHBIX YPAaBHEHUI;

peliaTh MpUKJIaJHbIe 3a7aud, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO U
(GU3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEeMAaTHICCKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (mudposrie)
n/n NPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

MHO0€eCTBO 1€HCTBUTENBHBIX YUCEI.

MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 |

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUH

Oynkuun u rpapuku. CreneHHas QyHKIMS ¢ 12 |

LIEJIBIM TOKa3aTeseM

Apudmernuecknii KOpeHb N-0if CTENEHH. 15 1

HppanmoHanpHble ypaBHEHUS

[TokazarenspHas ¢pyukuus. [lokazarensHbie 10 |

YPaBHEHUS

Jlorapudgmuueckas GyHKIUS. 13 |

Jlorapudmuyeckue ypaBHEHHS

TpuronomeTpruyeckue BeIpakKeHUs U ” 1

YPaBHEHUS

[TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1

Henpepoieubie ¢pynkuuu. [IponszBoanas 20 1

[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 5 )

3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3ieiioB 4 TeM (uudposrbie)
n/n NMPOrpamMmbl Bcero Kontponbnrie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

UccnenoBanue QyHKIHIA ¢ TOMOIIBIO ” |

IIPOM3BOIHOMN

[TepBooOpasHast 1 MHTETpa 12 1

I'paduku TpUroHOMeTpHUECKUX (QYHKIMH. 14 |

TpuronomeTpruyeckue HEpaBEHCTBA

HppaunonanbHble, NOKa3aTeIbHbIE U 24 1

norapudMuyeckre HepaBeHCTBA

KommnekcHsie uncia 10 1

Harypasbnsle u niensie yucna 10 1

Cucrembl paliiOHaIbHBIX, HPPALUOHATBHBIX

MOKAa3aTeNIbHBIX U JIOTapU(PMUIECKUX 12 1

ypaBHEHUN

3agauu ¢ mapameTpaMu 16 1

[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3aIUS 16 )

3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0






HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne KoaunuyecTBo yacos Jara
DJIeKTPOHHBIEe IM(POBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer KonTposbu [MpakTnyeck H3y4YCHH pecypebi
I 0 ble padoThbI ue padoTbl b
MHOXeCTBO,
https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-
onepauuu Hajl
1 9341fcca3b80c340?backUrl=%2F902.5%2F77%3Fclass%
MHOKECTBAMHU U UX
y 3D77
CBOWCTBa
Jnarpammbl | https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-
Diinepa-Benna ad8b-e1485d5d951b
IIpumeHeHue
TEOPETHUKO-
p https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-
MHO>KECTBEHHOTO 1
a799-750ee18e881c
arrapara Jiis
peleHus 3a1a4
PamuonannHeIie https://lesson.edu.ru/902.5/77?class=77
YHCIIa.
OOBIKHOBEHHBIE U
JeCATUYHBIEC Ipo0Hu, 1
MIPOIICHTHI,
OeCKOHEUHEBIE
MEepUOINYECKUE
apoOu
ParmonansHabie https://lesson.edu.ru/902.5/77?class=77
qucia. 1

OOBIKHOBEHHBIE U



NeCSITUUHBIE TpOoOH,
IPOLICHTHI,
OeCKOHEUHbIE
NEepUOIUYECKUe
apoou

[Tpumenenue apobeit
¥ TIPOIICHTOB IS
peLeHus
NPUKITAIHBIX 33124

[Ipumenenue apobeit
¥ TIPOIICHTOB IS
peLeHus
NPUKITAIHBIX 33124

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

10

11

JleicTBUTENbHBIC
YyHuCIa.
Parmonansueie u
HUppaMOHATIBLHBIE
qucia

Apudmernueckue
oIeparnuy ¢
IEeUCTBUTEILHBIMH
YHCIIaMH

Monaynb
TNEUCTBUTEIILHOT'O
YHpclia ¥ ero
CBOMCTBa

[TpubnmxEnnble

BBIUUCIICHUS,
IpaBuIIa

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77




12

13

14

15

OKpYTJICHHS,
MPUKHUIKA U OLICHKA
pe3yJibTaTta
BBIUMCIICHUH

OCHOBHBIE METOBI
perieHus ebIX U
TpoOHO-
palMoOHAIbHBIX
YpaBHEHUU U
HEPaBEHCTB

OCHOBHEBIE METOJIEI
peuIeHus Uenbix U
IpoOHO-
palrMOHAIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

OCHOBHBIE METO/]IbI
peuICHUs ICJIbIX U
IpoOHO-
palluOHAJIbHBIX
YpPaBHEHUU U
HEPABEHCTB

MHoro4/1eHE! OT

OJIHOM IIEPEMEHHOM.

Henenue
MHOTOYJICHA Ha
MHOTOUJICH C
octatkoMm. Teopema
bezy

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



16

17

18

19

20

21

MHOro4ieHsl ¢
LETBIMU
koa(purmeHTamu.
Teopema Buera

Pemrenue cucrem
JIMHENHBIX
YpaBHEHUU

Pemrenue cucrem
JIMHENHBIX
YpaBHEHUU

Marpuua cucremsl
JIMHEWHBIX
YpaBHEHUM.
Onpenenurens
MAaTpHUIIbl 2%X2, €ro
reOMETPUYECKUI
CMBICII M CBOMCTBA;
BBIYHMCJICHHE €TI0
3HAYCHUS

Onpenenurens
MaTpHIlbl 2%X2, €ro
reOMETPUUYECKUI
CMBICJI U CBOMCTBA;
BBIYUCIICHHUE €T0
3HAUCHUS

[Ipumenenue
OnpeaeauTeNst IS
pelIeHUs] CUCTEMBI
JIMTHEWHBIX

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



22

23

24

25

26

YpaBHEHUI

Pemenue
MPUKJIAJHBIX 3a7a4 C
IIOMOIIBIO CHCTEMEI
JIMHEWHBIX
YpaBHEHUU

Pemenue
MPUKJIAJHBIX 3a7a4 C
IIOMOIIIBIO CUCTEMEI
JIMHEWHBIX
YpaBHEHUU

Kontponbnas
pabora:
"ParnnoHaabHbIE
ypaBHEHUS U
HEpaBEHCTBA.
CucTeMbl TUHEHHBIX
ypaBHeHuUi"

OyHKIHS, CIOCOOBI
3a1aHusl PyHKITUH.
B3aumno oOpatHbie
GbyHKIHH.
Kommnozumus
byHKIUH

I'paduk pyHkumu.
DJjieMeHTapHbIe
npeoOpazoBaHus
rpaduKoB QpyHKITHIA

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

27

O061acTh

https://lesson.edu.ru/902.5/77?class=77




28

29

30

31

OTpe/IeTICHUs U
MHOECTBO
3HaYCHUH (PYHKITUH.
Hynu ¢ynkium.
IIpomexyTKH 3HAK
IIOCTOSIHCTBA
UYETHbIEC 1 HEYETHBIE
byHKIMN.
[Tepuonuueckue
¢byHKIMN.
IIpomexyTku
MOHOTOHHOCTH
byHKIMHA
Makcumymsl U
MUHHMYMBI
byHKIMN.
Haubonbiee u
HalMEHbIIIee
3HaYeHHe PyHKIUU
Ha MPOMEXKYTKE

JIuneiinas,
KBaJIpaTHYHAs U
IpOOHO-THHEHHAS
byHKIIUU
DneMeHTapHoe
WCCJICIOBAHHE U
MIOCTPOEHUE
rpauKOB ATUX
byHKIMIA

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



32

33

34

35

DneMeHTapHOoe
HCCIIEN0BAaHUE U
MMOCTPOEHNE
rpaduKoOB ATUX
byHKIUH

CreneHs ¢ HeJIbIM
nokasarejieM. buaom
HreroTona

CreneHsb ¢ 1eIbIM
nokasarejieM. buHom
Hrrotona

CrenenHast pyHKIUS
C HaTypaJbHBIM H
IEJTBIM TTOKA3aTeIIeM.
E€ cBolicTBa n

rpaduk

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

36

Kontponbnas
pabora: "CreneHHast
¢byskuums. Eé
cBoiicTBa U rpaduk"”

https://lesson.edu.ru/902.5/77?class=77

37

38

39

Apudmernaeckuit
KOpEHb HaTypaJIbHOU
CTEIECHU U €0
CBOICTBa
Apudmernueckuit
KOpEHb HaTypaJIbHOU
CTETEHU U €ro

CBOICTBa

[TpeobpaszoBanus

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



40

41

YHUCJIOBBIX
BBIPAKCHUH,
CoJIeprKalIiX
CTENEHU U KOPHU
[TpeobpazoBanmust
YUCJIOBBIX
BBIPAKECHU,
coJiepKaIInx
CTETIeHU U KOPHU
[TpeobpazoBanus
YHCIIOBBIX
BBIPaKCHUI,
COJIEp KaIINX
CTENEHU U KOPHU

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

42

43

44

WppanmonanbHbie
YpaBHEHHS.
OCHOBHBIE METO/]IbI
peuenus
HppalOHAIIBHBIX
YpaBHEHUN

HppatmoHaabHbIe
YpaBHECHHS.
OCHOBHBIE METOIBI
pelieHus
UppaIMOHATIEHBIX
YpaBHEHUN

WppatnmonansHbie
YpaBHCHHS.
OCHOBHBIE METObI

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



45

46

peleHns
UppalMOHATIBHBIX
YpaBHEHUU

PaBHOCHUIIbHBIE
Mepexo/ibl B
peleHnn
HMppalOHAIIbHBIX
ypaBHEHUN

PaBHOCUNIbHBIE
Mepexo/bl B
peleHnn
HppalMOHAIIBHBIX
ypaBHEHUI

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

47

48

49

PaBHOCHIBHBIC
Mepexo/pl B
peleHnn
HppaloOHAIIbHBIX
YpaBHEHUNI

PaBHOCHUIIbHBIE
Mepexo/ibl B
peleHun
HMppalOHAIbHBIX
ypaBHEHUN

CaoiicTBa 1 rpaduk
KOPHSI N-OM CTETIeHU
KakK (QyHKIIMH
00paTHO¥ CTeNeHu ¢
HATYpaJIbHBIM
MOKa3aTeieM

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



50

51

52

53

54

55

56

CoiicTBa u rpadux
KOPHS N-0i CTETICHU
Kak (QyHKIIH
00paTHOM CTEIeH! ¢
HATYPaJIbHBIM
rokasaresiem

KonTponbnas
pabota: "CBoiicTBa 1
rpaduk KOpHS n-ou
CTETICHHU.
HppanunoHnanbHbie
ypaBHeHUS"

CreneHs ¢
palMoOHAIbHBIM
MnokKazarejieM U €
CBOMCTBA

CreneHs ¢
palroOHAIbHBIM
nokazartejieM U e€
CBOMCTBa

CreneHs ¢
paIrMoHaTbHBIM
IoKa3aTelieM U €€
CBOMCTBa
Iloka3zaTennHas
byHkms, eé
CBOWCTBaA U TpaduK
Hcnons3oBanue
rpaduka GyHKIUN

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77




57

58

JUISL peIeHUs
ypaBHEHUIN
Hcnons3oBanue
rpaduka QyHKIUU
JUTSL pelIeHUs
YpaBHEHUU

IToxa3aTennHEIC
YPaBHEHUS.
OCHOBHBIC METOJIBI
peleHus
IMoKa3aTeJIbHBIX
ypaBHEHUN

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

59

60

61

Iloka3aTenbHBIC
ypaBHEHUS.
OCHOBHBIE METOIBI
peleHus
IoKa3aTeJIbHBIX
YpaBHEHUNI

ITokxa3aTennHEIC
ypaBHEHUS.
OCHOBHBIE METOIBI
pereHus
MoKa3aTeJIbHBIX
YpaBHEHUH

Kontponbnas
pabora:
"IToka3areabHast

byHKIHS.
IToka3zaTenbHbIC

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



62

63

ypaBHEeHUA"

Jlorapudwm gucna.

CaoiicTBa
norapudma

Jlorapudm uucna.

CBoiicTBa
norapudpma

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

64

Jlorapudm yuncia.

CaoiicTBa
nmorapudma

https://lesson.edu.ru/902.5/77?class=77

65

66

67

68

69

Jecsatuanbie u
HaTypaJIbHbIE
sorapudMbl

Jecsatuunbie u
HaTypaJbHbIE
Jorapu@msl

ITpeobOpaszoBanue
BBIPa)KECHUI,
CoJIEeprKaIINX
Jorapu@msl
[TpeobOpaszoBanue
BBIPaKCHUI,
coJIeprKaIInx
sorapu@msl
[TpeobpazoBanme
BBIPAKCHUI,
coJieprKaInx
sorapu@msl

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



70

71

72

73

74

Jlorapudmuueckas
byHkIus, eé
CBOICTBa U Tpaduk
Jlorapudmmueckas
byskms, eé
CBOICTBa U Tpaduk
Hcnonp3oBaHue
rpaduka QyHKIUU
JUTSL PeTeHUs
YpaBHEHUU

Hcnons3oBanue
rpaduka GpyHKIUN
JUIS peLICHUS
YpaBHEHUU

Jlorapugmuueckue
YpaBHEHUSI.
OCHOBHBIE METO/TbI
perteHHs
JorapupMUUECKUX
YpaBHEHUI

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

75

76

Jlorapugmmueckue
YpaBHEHUSI.
OCHOBHBIE METOTbI
pereHus
Jorapu(pMUUECKUX
ypaBHEHUH
Jlorapudmuueckue

YPaBHECHHS.
OCHOBHBIE METOIIBI

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77




77

78

peleHns
norapupMUUECKUX
YpaBHEHUU

PaBHOCHITBHBIE
MePEXO/IbI B
perieHnn
JorapuMUIECKUX
ypaBHEHUN

PaBHOCUNIbHBIE
MePEXO/IbI B
peleHnn
norapupMUUECKUX
ypaBHEHUI

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

79

80

81

82

KoHntponbnas
pabora:
"Jlorapudmuueckas
byHKIMS.
Jlorapugmuueckue
ypaBHeHus"

Cunyc, KOCUHYC,
TaHT€HC U KOTAHT€HC
YHCIIOBOTO
apryMeHra

Cunyc, KOCUHYC,
TaHT'€HC U KOTAHT€HC
YHCIIOBOTO
apryMeHra
ApKcuHYyC,
apKKOCHHYC U

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77




83

84

85

86

87

apKTaHI€HC
YHCIIOBOTO
aprymeHra
Apkcunyc,
apKKOCHHYC U
apKTaHT€HC
YHCIIOBOTO
apryMeHra
Tpuronomerpuuecka
ST OKPY>KHOCTb,
orpezieNieHue
TPUTOHOMETPUUECKHU
X QyHKIMA

YK CJIOBOTO
aprymeHTa
Tpuronomerpuyecka
S OKPY>KHOCTb,
OIpesie/IEHUE
TPUTOHOMETPUUECKHU
X QyHKIHiA
YHCIIOBOTO
aprymeHTa
OcHoBHbIE
TPUTOHOMETPUUECKHU
e popmyiibl
OcHOBHbIE
TPUTOHOMETPUUECKHU

e popmyuiel

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

88

OCHOBHEBIE

https://lesson.edu.ru/902.5/77?class=77




89

90

91

TPUTOHOMETPHUYECKH
e popMyJIBI
OcHoBHbIE
TPUTOHOMETPHUYECKH
€ popMyJIbI
[IpeobpazoBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUU
ITpeoOpa3oBanue

TPUTOHOMETPUUYECKU
X BBIPQKECHUU

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

92

93

94

95

96

97

[IpeobpazoBanue
TPUTOHOMETPHUUYECKU
X BBIPOKEHUU

[IpeobpazoBanue
TPUTOHOMETPHUIECKU
X BBIpaKEHUU

Pemenue
TPUTOHOMETPUYECKU
X YPaBHEHHU

Pewmenue
TPUTOHOMETPUYECKU
X YPaBHEHUU
Pewmenue
TPUTOHOMETPUUYECKU
X YpaBHEHUMU
Pemenue
TPUTOHOMETPUYECKU

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77




98

99

X YPaBHEHHU

Pemenue
TPUTOHOMETPUYECKHU
X YPaBHEHHUU
Pemenue

TPUTOHOMETPUUYECKU
X YPaBHEHUU

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

100

Pemenue
TPUTOHOMETPUUECKHU
X YpaBHEHMI

https://lesson.edu.ru/902.5/77?class=77

101

102

Kontponbnas
pabora:
"Tpuronomerpuyeck
Ue BBIPAXXCHUA U
TPUTOHOMETPHUUECKU
€ ypaBHEHUs"

ITocaemoBaTeabHOCT
H, CIIOCOOKBI 3a1aHUs
MOCJIENOBATENLHOCTE
. Meton
MaTeMaTHUECKOM
WHIYKIAH

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

103

104

MOHOTOHHBIE U
OrpaHUYECHHbBIC
IOCIIEJOBATEIIHLHOCT
u. Mcropus ananusa
OECKOHEUHO MaJIbIX

Apudmernueckas
nporpeccus

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



105

106

107

108

109

I'eomeTpuueckas
nporpeccus
beckoneuno
yOBIBarOIIAs
reoMeTpuyecKast
mporpeccust

Cymma O6ecKoHEeYHO
yOBIBarOIIEH
r€OMETPUYECKOMN
MPOTpeCcCuu
JIuHelHbIl 1
AKCIMOHEHIIMATBHBIN
poct. Hucio e.
dopmyia CIOKHBIX
MIPOLIEHTOB

JInHeWHbIN 1
AKCITOHCHIIMATLHBIN
poct. Hucio e.
DopmyJia CIOKHBIX
MPOLEHTOB

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

110

111

Hcnonb3zoBanue
MIPOTPECCUU AJIA
pelIeHus peaIbHBIX
3a/1a4 IPUKIaJHOTO
XapakTepa
Konrposbnas
pabora:
"ITocnenoBaTeILHOC
TH U IIporpeccun’

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77




112

113

114

115

116

117

118

119

120

HenpepsiBHbIE
GYHKIUN U UX
CBOMCTBA

Touka pa3psiBa.
ACUMIITOTEI
rpadukoB QyHKIHI
CaoiicTBa pyHKUIUI
HETIPEPHIBHBIX Ha
OTpe3Ke

CaoiicTBa QyHKITUN
HENPEPHIBHBIX Ha
OTpe3Ke

Merto nHTEpBaIOB
JUTSL pelIeHUs
HEPaBEHCTB

Merto nHTEpBaIOB
JUTSL pelIeHUs
HEPABEHCTB

Merto nHTEpBAIOB
JUISL pEIIEHUS
HEPaBEHCTB

IIpumenenue
CBOMCTB
HETPEPBIBHBIX
GyHKIUH 115
peleHus 3aaa4
IIpumenenue
CBOMCTB

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



121

122

123

124

125

126

127

128

HEIpPEPbIBHBIX
byHKIMH 115
peleHus 3a1a4
IlepBas u BTOpas
MIPOU3BOJHBIC
byHKIMH
Ornpenenenue,
r€OMETPUYECKHUN
CMBICJI IPOU3BOJHOMN

Onpenenenue,
(bU3HYECKU CMBICT
IIPOU3BOJHOU

YpaBHeHue
KacaTeJIbHOM K
rpaduKy QyHKIHH
YpaBHeHue
KacaTeIbHOU K
rpaduky QyHKIIUU
IIpousBogHbIe
3JIEMEHTapHBIX
byHKIMIA
IIpousBonHsbIe
3JIEMEHTapHBIX
byHKIMA
[IpounsBoaHas
CYMMBI,
IIPOU3BEIECHNUS,
YaCTHOTO U

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



129

130

KOMITO3UIIMH
byHKIUH
[IpousBonHas
CYMMBHI,
MIPOU3BEICHUS,
YACTHOI'O U
KOMITO3UIINU
byHKIUH
[IpousBoaHas
CYMMBHI,
MIPOM3BEICHUS,
YaCTHOI'O H
KOMITO3UIIUU
byHKIUH

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

131

KonTponbhas
pabora:
"IIpousBoanas"

https://lesson.edu.ru/902.5/77?class=77

132

133

134

135

[ToBTOpEHME,
000011IeHNE,
CHCTEeMaTH3aIHs
3HAHWM:
"YpaBuenus"
[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3aIlHs
3HaHui: "OyHKIUN"
Htorosas
KOHTpPOJIbHAs paboTa

HNrorosas

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77

https://lesson.edu.ru/902.5/77?class=77



KOHTpOJIbHasA paboTa

[ToBTOpEHME,
136 000011IeHNE, )
CHUCTEMaTH3AIUS
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 136 10

[TPOTPAMME

https://lesson.edu.ru/902.5/77?class=77



11 KIIACC

Ne

n/n

Tema ypoka

IIpuMeHeHne Mpou3BOIHOM
K UCCIICIOBAHUIO (YHKITUI
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

[TpumeneHne mpou3BOJHON
K UCCIICIOBAHUIO (YHKITUI
Ha MOHOTOHHOCTD H
OKCTPEMYMBI

IIpuMeHeHne POU3BOIHOU
K UCCIICIOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTH H
OKCTPEMYMBI

IIpuMeHeHne POU3BOJHOU
K UCCIICIOBAHUIO (YHKITUI
Ha MOHOTOHHOCTH H
OKCTPEMYMBI

IIpuMeHeHne IPOU3BOJHOU
K UCCIIEIOBaHMIO (DyHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[Ipumenenue npou3BOIHOM
K UCCIIEIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTh U

KoanuyecTBo 4acos

Bcero

KonTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
U3yYeHUs

DJIeKTPOHHBIEe U (ppoBbIE
o0pa3oBaTe/bHbIE pecypchl

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



10

11

KCTPEMYMBI

Haxoxnenne HanOOoJIbIIEro
Y HaMMEHBIIIEr0 3HAYEHHUS
HETPEPHIBHON (PYHKIINU HA
OTpe3Ke

Haxoxxnenue HaubosbIero
Y HAUMEHBIIErO 3Ha4CHUs
HEenpepbIBHON (QYyHKIUU HA
OTpe3Ke

Haxoxxnenue HanGombIero
Y HAUMEHBIIErO 3Ha4CHUs
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenue HanGosbIero
Y HAaUMEHBILIETO 3HAUCHHS
HENpepbIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxnenne HanGosbIero
Y HaUMEHbILIETo 3HAYCHUS
HENpepbIBHON (PYHKLIUU HA
OTpe3Ke

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

12

Haxoxnenne HanOoJIbIIEro
Y HaMEHBILIETO 3HAYCHHS
HENpepbIBHON (PYHKLIUHU HA
OTpe3Ke

https://lesson.edu.ru/902.5/11?class=11

13

[Ipumenenue npou3BOIHOM
JUTSL HAXOXKACHUS
HAWIy4IIETO pEUICHUS B
MPUKIIAIHBIX 33/1a4ax

https://lesson.edu.ru/902.5/11?class=11



14

15

16

[IpuMeHeHne MpOU3BOIHOM
JUIS HAXOKICHUS
HaWIY4IlIero petieHus B
IIPUKJIAHBIX 3a7a4ax

[IpuMeHeHne MpOou3BOIHOM
JUTSL ONIPEJIEIIEHNS] CKOPOCTH
U YCKOpPEHHMsI Ipolecca,
3aJJaHHOTO (popMyII0i MK
rpapuKoM

[IpuMeHeHne Mpou3BOIHOM
JUIS OTIPEIENIEHUS] CKOPOCTH
U YCKOpEHHMS Ipoliecca,
3aJJaHHOTO (popMyJI0H Min
rpaduKoM

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

17
18
19

20

21

22

23

Kommozurus ¢hyHKmmit
Kommoszumus ¢pyHkimit
Kommozurus ¢hyHKmmii
I'eomeTpuueckue o6passl

yYpaBHEHUH Ha
KOOPAWHATHOW IIOCKOCTH

I'eomerpuueckue oOpasbl
ypaBHEHUU Ha
KOOPAWHATHOW INIOCKOCTH

KonTponbnas pabora:
"UccnenoBanue GyHKIHH C
MOMOIIIbIO TPOU3BOAHON"
[TepBooOpasHasi, OCHOBHOE
CBOMCTBO MEpPBOOOPA3HBIX

https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11




24

25

26

27

28

[TepBoobOpa3ubie
3JIEMEHTApHBIX QYHKIUH.
[IpaBuna HaXOXICHUS
NepBOOOPA3HBIX

[TepBooOpazubie
AJIIEMEHTAPHBIX (PYHKIIMH.
[IpaBuna HaXOXICHUS
NepBOOOPA3HBIX

Nurerpai. I'eomerpuyeckuii
CMBICJI HHTErpajia

Breraucnenue
OIpeIeIEHHOT0 WHTETpaJIa
no ¢popmyne Herorona-
JleiiOuMIIa

Brraucnenue
OTpeeNnEéHHOr0 HHTETpalia
o popmyne HproToHa-
JleiiOuMIIa

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

29

[TpumeneHne UHTETpANIA IS
HaXOJKICHUS TUIOIaAeH
TUIOCKUX QUTYP

https://lesson.edu.ru/902.5/11?class=11

30

[Ipumenenne nHTErpasIa s
HaXO0XIeHUSI 00HLEMOB
FEOMETPUYECKUX TEI

https://lesson.edu.ru/902.5/11?class=11

31

[Ipumeps! perieHun
nuddepeHImaTbHBIX
YpaBHEHUU

https://lesson.edu.ru/902.5/11?class=11

32

[Ipumeps! perieHni

https://lesson.edu.ru/902.5/11?class=11



33

34

35

36

37

38

39

40

b depeHIHaTBbHBIX
YpaBHEHUU

Marematuueckoe

MOACIIMPOBAHUC PCAJIbHBIX

MIPOIIECCOB C TOMOIIBIO
b depeHIMaTbHBIX
ypaBHEHUH

KonTponbhas pabdota:
"TTepBooOpazHas u
uHTerpan”

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduKu
Tpuronomerpuueckue
(byHKIMU, UX CBOICTBA U
rpaduku
Tpuronomerpudeckue
(byHKIMH, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(yHKIMH, UX CBOMCTBA U
rpaduxu
Tpuronomerpuueckue
(GyHKIUH, UX CBOMCTBA U
rpaduku

Ot0op KopHeH
TPUTOHOMETPUUYECKHIX
YPaBHEHUH C MOMOIIBIO

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



41

42

TPUTOHOMETPUUECKOMN
OKPY’>KHOCTH

Ot10op xopHeH
TPUTOHOMETPUUECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

43

Ot0op KopHEH
TPUTOHOMETPUYECKUX
YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUYECKOI
OKPYKHOCTH

https://lesson.edu.ru/902.5/11?class=11

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

https://lesson.edu.ru/902.5/11?class=11

45

46

47

Pemenne
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

Pemenue

TPUTOHOMETPUUECKUX
HEPaBEHCTB

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



48

49

50

KonTponbhas pabota:
"I'paduku
TPUTOHOMETPUUYECKUX
GbyHKIUH.
Tpuronomerpuueckue
HEepaBeHCTBA"

OCHOBHEBIE METOJIEI
pelIeHus MoKa3aTeIbHbIX
HEPaBCHCTB

OCHOBHBIE METOJIBI

PEIICHUSA TOKa3aTCIbHBIX
HCEPAaBCHCTB

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

51

52

OCHOBHBIE METOIBI
pEIICHUS TTOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOIbI
pEIICHUs TTOKa3aTETbHBIX
HEPABCHCTB

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

53

OCHOBHBIE METOJIbI
pelieHus JorapuMUIECKUX
HEPABEHCTB

https://lesson.edu.ru/902.5/11?class=11

54

OCHOBHBIE METOIIBI
pelIeHus JorapuGpMUUSCKUX
HEPABEHCTB

https://lesson.edu.ru/902.5/11?class=11

55

OCHOBHBIE METOIIBI
pelIeHus JTorapu(PMHUICCKUX
HEPABCHCTB

https://lesson.edu.ru/902.5/11?class=11

56

OCHOBHBIE METO/IBI

https://lesson.edu.ru/902.5/11?class=11



57

58

59

pelieHus JorapupMUIECcKuX
HEPaBEHCTB

OCHOBHBIE METOIBI
pEIICHUS UPPATUOHATTEHBIX
HEPABCHCTB

OCHOBHBIE METO/]IbI
peLIEHUs] UPPALMOHATBHBIX
HEpPABEHCTB

OCHOBHBIE METOIBI
pEIICHUS UPPAIMOHATBHBIX
HEPABEHCTB

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

60

61

62

63

64

65

OcHOBHBIE METOBI
pelIeHus: UppaMOHATIbHBIX
HEpaBEHCTB

['paduaeckue meToap
pEeIICHUA UppallMOHAJIbHBIX
ypaBHEHUH

I'padmaeckue MeToabl
pEIICHUs UPPAITUOHATTEHBIX
YpaBHEHUH

I'padmyeckue MeToabl
pEelIeHus TOKa3aTeNbHBIX
YpaBHEHUI

I'padmyeckue MeToabl
pelIeHHs TOKa3aTeIbHBIX
HEPABEHCTB

I'paduaeckue meToapl
pelieHus JorapupMUIECKuX

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11




66

67

YpaBHEHUH

I'padmyeckue MeToabl
peLeHHs JorapuPpMHUUECKUX
HEPaBEHCTB

I'paduueckue MeTo b1
pelieHus JorapupMUIECKuX
HEPABEHCTB

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

68

I'padguueckue MeTo bl
peLICHHs TI0KA3aTeIbHbIX U
JOrapupMHUECKUX
ypaBHEHUU

https://lesson.edu.ru/902.5/11?class=11

69

70

71

72

I'padmyeckue meToabl
pelIeHs TOKa3aTeNbHbIX U
norapupMUUECKUX
YpaBHEHUI

I'paduueckue meToabt
peleHHs] TOKa3aTeIbHbIX U
JorapupMHUECKUX
HEPaBEHCTB

I'paduueckue meToab!
pelLeHHs] TOKa3aTeIbHbIX U
JorapuMUIECKUX
HEPaBEHCTB

KonTponbhas pabota:
"UppaunoHanbpHele,
IIOKa3aTesbHbIE U
JorapupmMuyecKue
HepaBeHCTBA"

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



73

74

75

KommnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHUYECKAS
(dbopMBI 3anucu
KOMIUIEKCHOTO YHCIIa

KommnekcHsie uncina.
Anrebpandeckas u
TPUTOHOMETPHUECKAs
(dhopMBI 3amucH
KOMIUIEKCHOTO YHClia

Apudmernueckue onepanuu
C KOMILJIEKCHBIMH YUCJIaMU

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

76

71

78

79

80

81

ApudmeTrndeckne onepanuu
C KOMILIEKCHBIMH YUCITAMA

N3o0paxenue
KOMILJIEKCHBIX YHCEN Ha
KOOPAWHATHOW IIOCKOCTH

N300paxkeHue
KOMILJIEKCHBIX YHCEI Ha
KOOPJMHATHOM MJIOCKOCTH
®opmyna Myaspa. Kopau
Nn-0il CTENEHU U3
KOMILJIEKCHOTO YHucia
®opmyna Myaspa. Kopau
Nn-0il CTENEHU U3
KOMILJIEKCHOTO Yucia

IIpuMeHeHne KOMILIEKCHBIX
YUCEeJI ISl peIEHUs

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



82

83

(bU3HYEeCKuX U
reOMETPUYECKUX 3a/1a4
Konrpomnbnas padora:

"Kommurekcubie uncia"

HatypanbHble u 1ienble
quciaa

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

84

85

86

HarypanbHble u niensie
qucia

IIpuMeHeHne MpU3HAKOB
JEIMMOCTH LIETIBIX YUCEI
IIpuMeHeHne IPU3HAKOB
JEIIMMOCTH LIETIBIX YUCEI

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

87

[IpuMeHeHne MpU3HAKOB

JCINMOCTH LOCJIBIX YHUCCII:

HOJT n HOK

https://lesson.edu.ru/902.5/11?class=11

88

89

IIpuMeHeHne MPU3HAKOB

JACITUMOCTHU LECJIbIX YUCECIT:

HOJT n HOK

IIpumeHeHne npU3HaKoB

JACITUMOCTHU LECJIbIX YUCCIT:

OCTAaTKH I10 MOYJIIO

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

90

91

[TpuMeHeHne NpU3HAKOB

JACJIUMOCTH LCIBIX YHUCCII:

OCTAaTKH I10 MOYJIIO

IIpumeHeHne npU3HaKoOB

JCINMOCTH LOCJIBIX YHUCCII:

anroput™ EBxinna s
pelIeHus 3a/1a4 B LIEJIbIX

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



92

quciaax

KonTponbHas pabdota:
"Teopust nenbIx yncen"

https://lesson.edu.ru/902.5/11?class=11

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

https://lesson.edu.ru/902.5/11?class=11

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CHCTEMBI-
CJIEICTBUS

https://lesson.edu.ru/902.5/11?class=11

95

96

97

OCHOBHBIE METO/]IbI
pEeLIeHUs] CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUI

OCHOBHBIE METO/TbI
pEeLIeHUs] CUCTEM U
COBOKYITHOCTEMN
MPPALMOHATIBHBIX
ypaBHEHUNU

OCHOBHEBIE METOJIEI
pEIIeHUs: CUCTEM U
COBOKYITHOCTEH
II0Ka3aTeNbHBIX YPaBHEHUN

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

98

OCHOBHBIE METOBI
pELLIEHHs] CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbIX ypaBHECHUN

https://lesson.edu.ru/902.5/11?class=11



99

100

101

102

103

104

OCHOBHBIE METOTbI
peLIeHUs] CUCTEM U
COBOKYITHOCTEH
norapuGMUUECcKUX
ypaBHEHUU

OCHOBHBIE METO/TbI
pEeLIeHUs] CUCTEM U
COBOKYITHOCTEMN
JorapupMUUECKUX
ypaBHEHUN

[Ipumenenue cucteM K
PELICHUIO MaTeMATHYECKUX
3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
obJacTeil HayKH U peabHOM
KM3HH, HHTEPIIPETALUSI
MOJIYYCHHBIX pe3yJIbTaTOB

[IpyMeHeHHe CUCTEM K
PCHICHUIO MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
obJacTeil HayKH U peanbHOM
YKU3HU, UHTEPIIpETaLUL
MOJIYUYCHHBIX PC3YyJIbTATOB

[IpumeHeHne HEPaBEHCTB K
PELICHUIO MaTEMaTHYECKUX
3aaa4 1 3a/1a4 U3 pas3JINIHbIX
o0JracTeil HayKH U peaybHOM
KU3HH, HHTEPIIPETAIHs
HOJIy4YCHHBIX PE3yJIbTATOB

KonrponsHas padora:

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



105

106

107

"CucTtembl palliOHATBHBIX,
UppaMOHATIBHBIX
MOKa3aTEeNbHbBIX U
norapuGMUUECcKUX
ypaBHEHHH"

ParmonanbsHbIe ypaBHEHHS C
rnapameTpamu
ParnmonanbsHbIe HEpaBEeHCTBA
C mapaMeTpaMu
PanmonansHBIE CHCTEMEBI C
rapaMmeTpamu

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

108

109

110

111

HppanmonansHbie
ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

UppanuoHanbHbie CUCTEMBI
C mapaMeTpaMu
ITokasaTenbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu
Iloxa3aTenpHBIE CHCTEMEI C
rnapameTpamu

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

112

Jlorapudpmuueckue
ypaBHEHUsI, HEPABEHCTBA C
napameTrpamu

https://lesson.edu.ru/902.5/11?class=11

113

114

Jlorapudmuueckne CUCTEMBI
C mapameTpaMu

Tpuronomerpruyeckue
YpaBHEHHUS € TapaMeTpaMu

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

115

TpuronomeTrpuyeckue

https://lesson.edu.ru/902.5/11?class=11



116

HEpaBEHCTBA C ITapaMeTpaMu

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

https://lesson.edu.ru/902.5/11?class=11

117

118

119

120

121

122

[Toctpoenue u
UCCJICIOBAHUE
MaTEMaTHYECKUX MOJEIIEN
peabHBIX CUTYALUM C
IIOMOILBIO YPABHEHUH C
rnapameTpamu

[Toctpoenue u
UCCIJIEJOBaHHE
MaTeMaTHIECKUX MOJeel
peanbHBIX CUTYALUM C
MTOMOUIbIO CUCTEM
YpaBHEHUH ¢ TapameTpamMmu

[Toctpoenue u
HCCIIE0BAHUE
MaTeMaTHYECKUX MOJeIeH
peaNbHBIX CUTYALMM C
ITIOMOILBIO CUCTEM
YpaBHEHUI ¢ TapameTpamMu

Konrponbnas padora:
"3amaun ¢ mapamerpamu"

[ToBTOpeHwue, 06001IIeHNE,
CUCTEMATHU3AIIM 3HAHUN:
"VpaBHeHus"

[ToBTOpEHME, 0000IICHNE,
CHCTeMaTH3alLMs 3HAaHUI:
"VYpaBHeHus"

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11



123

124

125

126

127

128

[ToBTOpenwue, o600IEHNE,
CUCTeMAaTH3allUs 3HAHUMN:
"YpaBuenus. Cuctembl
ypaBHEHHH"

[ToBTOpenme, 0600IIEHNE,
cHCTEMaTH3aIns 3HAaHUH:
"HepaBencrna"

[ToBTOpeHwue, 0600mEeHNE,
cHCTeMaTH3aIus 3HaHUH
"HepaBeHncrsa"

[ToBTOpenwue, 06001IIeHNE,
cHCTEMaTH3aIns 3HAaHUH:
"HepaBeHnctsa"

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHu3alMs 3HAaHU:
"IIponsBoHas u eé
npuMeHeHue"

[ToBTOpenue, 06001IIEeHNE,
CHCTEeMaTH3aLus 3HAHUM:
"IIponsBoaHas u e
npuMeHeHue"

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

https://lesson.edu.ru/902.5/11?class=11

129

[ToBTOpenue, 0600MIEHNE,
cucTeMaTHU3alus 3HaHUM:
"IIpousBoaHas u eé
puMeHeHue"

https://lesson.edu.ru/902.5/11?class=11

130

[ToBTOpeHme, 0600MICHNE,
cucTeMaTHU3alus 3HaHUM:
"NHTerpan u ero
npuMeHeHue"

https://lesson.edu.ru/902.5/11?class=11



[ToBTOpenwue, o600IEHNE,

https://lesson.edu.ru/902.5/11?class=11

131 cucTeEMaTH3alus 3HAHUI: 1
"®yHkuun"
[ToBTOpeHwue, 0600mEeHNE, https://lesson.edu.ru/902.5/11?class=11
132 CHCTEMaTH3alMs 3HAHMI: 1
"Oyukn"
[ToBTOpeHwue, 06001IIeHNE, https://lesson.edu.ru/902.5/11?class=11
133 CHCTEMAaTH3alls 3HAHMIA: 1
"Oyukuun"
134 UrtoroBast KOHTpoOJIbHAsS ) | https://lesson.edu.ru/902.5/11?class=11
pabota
135 HroroBas KOHTpONbHAsA 1 | https://lesson.edu.ru/902.5/11?class=11
pabora
136 [ToBTOpeHME, 0606meHlile, | https://lesson.edu.ru/902.5/11?class=11
CHUCTeMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM MIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJIbHOM NMPOrPaMMBbI CpeHero 001ero odpasoBanus

Yucna ¥ BEIYUCICHUS

OnepupoBarh MOHATHSIMH: paIlMOHATBHOEC U JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS M JIECSITHYHAS IPOOb, TPOIICHTHI

BeimonmuaTe  apudmMerndyeckue  onepanmud ¢ PalMOHAIBHBIMH U
JIEMCTBUTEIBHBIMU YHCIIAMHU

BoinonusaTe npuOIkEHHBIE BHIYUCICHUS, UCTIONB3YS IPaBUiIa OKPYTIICHHUS,
JIeNIaTh IPUKHUIKY U OLICHKY pe3yJbTaTa BHIYMCICHUI

1.4

1.5

2.1

OnepupoBarTh MOHATHUSAMH: CTENEHb C LEIBIM IOKAa3aTeleM, CTaHIapTHas
¢bopma 3amucu JEHCTBUTENIBHOTO 4YHCa, KOPEHb HATypajbHOW CTENEeHHU;
UCIIOJIb30BaTh MOAXOASILYI0 (OpMY 3aluCH JEHCTBUTEIBHBIX YHCEN IS
pelIeHus: MPaKTUYECKUX 3a/1a4 U MPE/ICTABICHUSI IaHHbBIX

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOIO yTJIa;
WCIOJIb30BAaTh  3alKMCh  MPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (QYHKIIUN

YpaBHEHHUs U HEPABEHCTBA

OmnepupoBaTh MOHATUSAMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, LENOE,
panoHalIbHOE, MppalOHaIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE

2.2

23

24

2.5

BbimonHATe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUI M pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS

BoinonusaTe npeoOpa3oBaHUsl IIENIbIX, PALMOHATIBHBIX U HPPAaLMOHAIBHBIX
Bmpameﬁnﬁ n peluaTb OCHOBHBIC THIIBI MEJIbIX, pPAalUMOHAJIbBHBIX U
VPPalMOHAIILHBIX YPAaBHEHUI U HEPABCHCTB

[IpuMeHATh ypaBHEHMsSI M HEPAaBEHCTBA Ui PEUICHUS MaTeMAaTHYECKHUX
3a]a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKHU U peaIbHON KU3HH
MogenupoBaTb peajbHble CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIp@KCHMS, YpaBHEHHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HMCCIEIOBATh
MIOCTPOCHHBIE MOJIENH C MCIIOJIb30BaHUEM alrapara ajireOpbl

3.1

OyHKIMU U TpaduKu
OmnepupoBath MOHATUSAME: (PYHKIHS, CIOCOOBI 3aqaHus (QYyHKIMH, 00JIaCTh
OTIpeNIeICHUs] W MHOXKECTBO 3HayeHMH (yHKImH, rpaduk ¢GyHKIUH,




B3aUMHO OOpaTHbIe QYHKIIUU

OnepupoBaTh MOHATHAMU: YETHOCTb M HEUYETHOCTh (DYHKLUUH, HYIH

32 (yHKIUY, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA
33 Hcnonw3oBath rpaduku GyHKIUN 11 pEIICHUs] ypaBHEHUI
3.4 Crpouts 1 uuTaTh rpaduKy JMHEHHOW (YHKIMU, KBaJApaTUYHON QyHKINH,
CTCTICHHOHN (DYHKITHH C IIEJIBIM TIOKa3aTelieM
Ucnonb3oBathe rpaduku QyHKIMA JUIsI HUCCIENOBAHUS TPOIECCOB U
3.5 3aBUCUMOCTEH TpU pEIIeHUH 3a7ad W3 JAPYIHMX Y4eOHBIX NpPEJIMETOB M
peaTbHOM KU3HU, BRIpaXKaTh (hOPMYJIaMU 3aBUCUMOCTH MEXITY BETMUYUHAMU
4 Hauana matemaTn4eckoro aHaiansa
41 OnepupoBarth MOHATHSAMHU: TIOCICIOBATEIBHOCTh, apu(pMeTHdYecKas |
' F€OMETPUYECKAs IPOTPECCUU
47 OnepupoBaTh MOHATUSMU: OECKOHEUHO YOBIBAarOIIass TreOoMeTpUYecKas
’ Mporpeccus, CyMMa OECKOHEUHO yOBIBAIOIIEH reOMETPUIECKON MTPOTPEeCCUu
4.3 3aaBaTh NOCIEA0BATEIBHOCTH PA3TUYHBIMU CIOCO0aMuU
44 Hcnonb3oBarh CBOMCTBA MOCIEAOBATEIBHOCTEM M MPOrPECCUU IS
’ pelIeHus pealIbHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JOTHKA
5.1 OrniepupoBaTh MOHATHSIMU: MHOXKECTBO, OTIEpAIlMU Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar g ONUCAHUA
5.2 PEATBbHBIX TPOIECCOB U SIBIICHUH, MPU PEIICHUU 3a/1a4 U3 JPYTHX YIeOHBIX
MpeaMETOB
53 OnepupoBarb  NOHATUSIMU:  ONPEIECICHUE,  TEOpeMa,  CIEJICTBHUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NMpoBepPsieMoOro .
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi
pe3yJabTara
1 Yuciia 1 BBIYUCICHUS
OnepupoBarh MOHATHAMH: HATypaldbHOE, LEJIOE€ YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKK JCIUMOCTU LEJbIX YHUCEN, pa3JIoKEHUE YKClIa Ha MPOCThIE
MHOXUTEJH JIUISl PEeIICHUs 3a1a4
1.2 OnepupoBath MOHATUEM: CTEIIEHb C PallMOHAILHBIM [10Ka3aTEIEM
13 OnepupoBath MOHATUSIMH: JIOTapu(dM UYKCIa, AECATUYHBIC W HATypaIbHbBIE
' norapuQMsI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpuMeHaTp cBOWCTBa CTENMEHW il TpeoOpa3oBaHUs  BBIPAKECHHH,



2.2

23

OIICpHUPOBATL IMOHATHUAMHU: II0KA3aTCIIbHOC YPABHCHUC KW HCPABCHCTBO,
pemiaTb OCHOBHBIC TUIILI ITOKA3aTCJIbHBIX ypaBHCHI/Iﬁ H HCPAaBCHCTB

Breimonuate npeoOpa3oBaHUs BBIPAKEHHH, COJAEPXKALIMX JIOTapH(pMBbI;
OIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUYECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JOrapu(pMUUECKUX YPAaBHEHUH U HEPABEHCTB

HaXO,I[I/ITB pCUICHUA HpOCTGfIH.IHX TPUTOHOMCECTPHUICCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUAMU: CHCTEMA JIMHEHHBIX YpPaBHEHUN U €€ pEelleHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JJIS PELICHHS PAKTHYECKUX
3a1a4

2.5

2.6

Haxomuts pemeHns npoCcTeNInX CUCTEM U COBOKYITHOCTEM PAllMOHAIIBHBIX
YpaBHEHUH U HEPABEHCTB

MogenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3alayH,
MCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM armapara anreopbl

OyHKIUH U TpapUKH

3.1

OnepupoBaTh MOHATUSMH: TepHOAWYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLHH, TOYKH HSKCTpeMyMa (QYHKIMH, HauOoJsbliee WU
HalMeEHbIlIee 3HA4eHUs (YHKIMM Ha IPOMEKYTKE; MCHOJIb30BaTh UX JUIS
rccaeaoBaHus QyHKIMH, 33IaHHON TpapuKoM

3.2

3.3

34

4.1

4.2

4.3

4.4

4.5

4.6

OmnepupoBaTh NOHATHAMH: TPAPUKH MOKA3aTEIBHOH, JOrapuPMHUECKON H
TPUTOHOMETPUYECKHX (DYHKIMI, W300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PELLIEHUS] YPaBHEHUM U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUI
Y MCTIONIb30BATh UX JUIS PEUICHUSI CHCTEMBI JIMHEHHBIX ypaBHEHHUN
Hcnonp3oBate rpadguku (yHKIMA A7 HCCIEIOBAHUS IPOLIECCOB U
3aBUCHMOCTEH U3 IPYTUX YUeOHBIX AUCUUTUIHH

Hayana maTemaruuyeckoro ananuza

OmnepupoBath MOHATUSAMU: HETIPEpPbIBHAS (QYHKIINSA, TPOU3BOIHAS (DYHKIUH;
UCMOJIb30BAaTh T'€OMETPUYECKUN U (PU3MYECKHI CMBICI MPOU3BOAHOM s
pelieHus 3aaaq

HaxonuTe  mpou3BOAHBIE — BJIEMEHTApPHBIX  (YHKLUUH,  BBIUUCIATH
MPOU3BOHBIE CYMMBbI, IPOU3BECHHUSI, YACTHOTO (DYHKIUI

Hcnonb3oBath  NPOM3BOAHYIO Ul WCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M OKCTPEMYMBbI, MPUMEHSTh PE3yJbTaThl UCCIEIOBAHUS K
MMOCTPOSHUIO TpadUKOB

Hcnonp30BaTh MPOW3BOAHYIO AJIS HAXOXKJEHUS HAWIY4YILEro pElIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a7jauax
OnepupoBaTh MOHATHSAMH: TEpBOOOpa3Hass M HUHTErpai; I[OHUMAThH
reOMEeTPUUECKU 1 (PU3NYECKHI CMBICI HHTETpaja

Haxomuts nepBooOpa3Hbie 31€MEHTAPHBIX (PYHKIIHM, BHIYUCISATh UHTETpall
o ¢opmyne Horotona — Jleitbnuia



4.7

Pemrats IMMPUKIAAHBIC 3aaa4d, B TOM YUCJIC COLUAIbBHO-3KOHOMHYCCKOI'0 1
(1)I/IBI/I‘IGCKOFO XapakTepa, CpCaACTBaAMHU MAaTCMAaTUICCKOI'O aHaJIn3a



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Uwucna v BBIYUCICHUS
Panmonaneupie  umncia. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, IPOLIEHTHI,
L1 OecKOHeUHbIE MepruoaudecKkie Apodu. ApudMeTHIeCcKe Oonepaly ¢ paluoHaAIbHBIMU
' qHcIaMHy, IpeoOpa3oBaHus YUCIOBBIX BbIpakeHuil. [IpuMenenue 1podeii u nmporeHToB
JUISL peLeHUs IPUKIIAIHBIX 3a/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JleiicTBuTenbHBIC yKciia. ParmoHanbHble U MppallMOHANIbHBIE YHCia. ApudmeTnueckre
1.2 orepal C JCUCTBUTEIbHBIMU 4YHclIaMu. [IpuOnrmkEéHHBIE BBIYUCICHUS, MpaBHUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA Pe3yJibTaTa BRIYUCICHUN
Cremnenp ¢ menbiM nokasareneM. CtanmapTHas opma 3aricu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnons3oBanne moaxosiieii GopMbl 3amMUCH NCHCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPAKTUYECKHX 3aJ1a4 U MPECTaBICHUS JaHHbBIX
14 Apudmerndeckuii KOpeHb HaTypalbHOW cTerneHH. JleHCTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMU HaTypaJIbHOW CTENIEHU
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAaHT'€HC YKUCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKAESCTBEHHBIE MPe0Opa30BaHUS
59 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX BhIpakeHHid. OCHOBHBIE TPUTOHOMETPUYECKUE
' (bopMyIbl
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTon
' HHTEPBAJIOB
2.4 Pemenue mensix ¥ IpOOHO-PAIIMOHATBHBIX YPABHEHHU U HEPABEHCTB
2.5 Pemenue nppanmoHaabHbIX YpaBHEHU 1 HEPABEHCTB
2.6 = PemeHue TpUrOHOMETPUUYECKUX YPABHEHUN
57 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUUYECKHUX 3a]1a4 U 3a/1a4 U3
' pa3IMYHBIX 00JacTei HAYKU U PEATbHOMN KU3HH
3 OyHKIMH U TpaduKe
11 Oyukuus, crnocoObl 3amanus QyHkuun. [padux ¢ysknuu. BsammHo oOpaTHBIE
' GyHKIHHA
19 Ob6nacTh ompeneneHuss U MHOXKECTBO 3HaueHud ¢yHkuun. Hymu ¢yHkuum.
' [TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 CreneHHas (QYHKIHSI ¢ HATYpaJIbHBIM M LIEJIBIM TIOKa3aTeseM. EE€ cBolicTBa U rpaduk.



CaoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU

Tpuronomerpudeckass OKpPY>KHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (QYHKIUH

34 YHCIOBOIO apryMEHTa
4 Havana maTemaTnyeckoro aHamusa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHus MocieAoBareiabHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATELHOCTH
Apudmerndeckass U TreoMeTpuueckas mnporpeccud. beckoHeuHo —yObIBaromias
4o ~ TCOMETpHUCCKAs MPOrpEecCHiL. Cymma OeckOHEYHO YOBIBAaIOIIEH Te€OMETPUYECKOU
' nporpeccuu. @PopMyna CIOXKHBIX MPOLEHTOB. [crmonb30oBaHue mporpeccuu s
pelIeHUs pealIbHBIX 3a]a4 IPUKIIAIHOTO XapaKTepa
5 MHoXkecTBa U JIOTHKA
MHoxkecTBO, oOmnepauud Haja MHoxectBaMu. Jluarpammbel Oiisiepa — BenHa.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —ammapara [Jjisd ONHUCAHUS pPEeabHBIX
IIPOLIECCOB U SBJICHUH, P PEILICHUH 33]a4 U3 APYTHX Y4eOHBIX PEIMETOB
52 Ompenenenue, Teopema, CIeACTBUE, JOKA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna v BBIYUCIECHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIBbIX YHCET
1.2 Crenenb ¢ palmoHaIbHBIM MOKa3aTeneM. CBOMCTBA CTETIEHU
1.3 Jlorapudm uucna. [lecsTuynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanHue BbIpaKeHU, colepKallluX CTENEHH C palliOHAIbHBIM ITOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokaszaTenbHbIE ypABHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 Cucrembl TMHENHBIX YpaBHEHUN. PeneHre NpuKiIaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucremMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1a4
’ U 3aj1a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
@Oynkius.  [lepuoanyeckne ¢yHkmu. I[IpomMexyTkn MOHOTOHHOCTH —(DYHKIIMH.
3.1 MakcumMymbl U MUHUMYMbI ¢QyHKiuH. Hawubomnpinee v HauMmeHblllee 3HAYEHUE
(GYHKINU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku



3.3

[TokazarenbHast u gorapudmuueckas GyHKIUU, UX CBOMCTBA U IpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIWH ISl peIICHHs YPaBHEHHUH U IMHEHHBIX CHCTEM
Ucnons3zoBanne rpadmkoB GyHKIUN 711 UCCIICIOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3aJad U3 JAPYTUX Yy4eOHBIX MPEAMETOB H
peabHON KU3HU
4 Hauana maremaTndeckoro ananusa
4.1 HenpepsiBHble pyHKIIMN. MeTOA MHTEPBAIOB JJIs pEIIEHHs] HEPABEHCTB
4.2 [TpousBoanas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NIECKUI CMBICT TIPOU3BOTHON
43 [TpousBonHbIe 3MeMEHTApHBIX (QyHKUIUH. DOpMyIBl HAXOXKIEHHS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIUN
[IpumeHeHne MPOU3BOMHOM K HCCIEAOBAHHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxxaeHne HauOoNbIIero M HaUMEHBIIEro 3HAaueHUs (YHKLUUU Ha
OTpE3Ke
[IpuMeHeHne MPOU3BOJHON Il HAXOKIACHUS HAWIY4YLIEro PEIICHUs] B IPUKIAJIHBIX
4.5 3ajavyax, JUis OINpeAeNeHUs] CKOPOCTH Ipollecca, 3aJaHHOro (HopMysnold WU
rpagukoM
4.6 [TepBooOpasnas. Tabmua mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuyeckuii 1 GU3NUECKUil CMbICI. BrIuucieHre nHTerpaia mno

¢dbopmynie Hetotona — Jleli6Hua



IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
oOpa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMaMHU pELICHMs 3a/4ady;
yMeHHE (OpMYJIUPOBATH M ONEPUPOBATh IOHATHUAMHU: OIPENEICHUE,
aKCcMoMa, TEeopeMa, CIIeJCTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOEe M NPOTHUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMaTUYeCKOW MHIYKLUY;
IIPOBOAMTH J10KA3aTEIbHBIE PACCYKICHNSI IIPU PELICHUH 3a]a4, OLlEHUBATh
JIOTHYECKYI0  TMPaBUIBHOCTh  PACCyXJACHUH; yMEHUE  OIEepUpOBaTh
HOHATHSMM: MHOXKECTBO, IOJMHOKECTBO, ONEPALUU HaJ MHOXKECTBaMH;
YMEHHME HCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUs PEATBHBIX IPOLECCOB U SIBICHUN U NPU PELIECHUU 33134, B TOM
YHCclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONHCHIBATh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONIB30BaTh rpadbl MpU

peHICHUN 3a/1a4

YMeHue onepupoBaTh HNOHATHAMM: HaTypalbHOE YMCIO, LEN0Ee YHCIIO,
CTENEHb C LIETbIM MOKa3aTesIeM, KOPEHb HaTypaJbHOW CTENEeHH, CTETEHb C
palMOHAIbHBIM II0KA3aTEJIEM, CTENEHb C JACUCTBUTEIbHBIM IOKA3aTEIIEM,
jgorapumM YuCIa, CHUHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATYpaJbHbIX, LEJIbIX, PAaLUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeIT; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBLINH OOLIHit
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, aiaroput™M EBkiupa npu
pELIeHUN 3a/1a4y; 3HAKOMCTBO C Pa3JIM4YHBIMU IO3ULUOHHBIMU CUCTEMAMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIPR)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHusl APOOHO-
palMoOHAJIbHBIX  BBIPAKEHUN; YMEHHME  OIEPUPOBATh  IOHATHUSAMU:

MOoCJICA0OBATCIBHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccus, TreoMCTpUICCKaAd



nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TI'€OMETPUYECKass IIPOrpeccus;
YMEHME 3a/laBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYpPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanueckas); yMeETb
MPOU3BOJUTH apUPMETHUECKHUE JEHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IPUBOJUTH IPUMEPBI MCIIOJIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
HNOHATHUAMU:  MaTpuma 2xX2 u  3X3, omnpeaenuTesb  MaTpHIIb,

I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUSIMU: PALMUOHAIBHBIC, WPPALMOHAJIbHBIE,
MOKa3aTelbHble, CTENEHHbIE, JIOTapupMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
NOHATHSIMH: TOXKJECTBO, TOXJECTBEHHOE IPeoOpa3oBaHMue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUNM M HEPABEHCTB, PaBHOCWIBHOCTb
YpPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPABEHCTBA U CHUCTEMBI C IIOMOLIBIO pPA3JIMYHBIX NPUEMOB; peLIaTh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C I1ApaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbl JJI1 PEIICHUS MaTeMaTHUYECKHX

3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKHU U pEaIbHOM KU3HH

YMeHue onepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
NEePUOIUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUHU, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbLIEE 3HAYEHUS
(YHKIMK Ha TPOMEXKYTKE, HENpepbIiBHAs (DYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMU, TepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nyeckuif CMBICT TPOM3BOJHOM, TNepBOOOpasHas, ONpeaeNEHHbII
WHTETpajJ, YMEHHE HaxOIHWTh AaCUMNTOTHl Tpaduka (YHKIHH; yMECHHE
BBIYUCIIATH  MPOU3BOJAHBIE  CYMMBI, IPOU3BEICHUS, YacTHOTO |
KOMITO3UIINH (YHKIHK, HAXOIWUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(YHKIMH; yMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTapHBIX (QYHKLUI;
YMEHUE HCIOJb30BaTh MPOM3BOJIHYIO Ul MCCIeloBaHUA (QYHKLNH,
HAXOJIUTh HAMOOJbIIME W HAUMEHbIINE 3HAuYeHUS (QYHKIHHA; CTPOUTH
rpaduKy MHOTOWIEHOB C HCIOJB30BaHUEM ammapara MaTeMaTHYeCKOTO
aHanu3a; MOPUMEHATHh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4IIero
pelieHrs B MPHUKJIAJHbIX, B TOM YHCIIE€ COLIMAJIbHO-3KOHOMMYECKUX H

(bU3MYeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U O00BbEMBI (PUTYP C IMTOMOIIBIO




HWHTCrpaja;, MNpHUBOAWUTL IMMPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMo1sio AuddepeHnanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHIATUAMHU: Tpaduk GyHKIUHU, oOpaTHas QyHKIUA,
KOMITO3MIMS (YHKIUHA, JUHEHHas (yHKIMs, KBagpaTHUHAs (QYHKIUSA,
panMoHanbHass (QYHKUUS, CTerneHHass (QYHKLIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, MOKa3aTeabHas U
jgorapugmuueckasi (QYHKIHWH; YMEHHE CTPOUTh TpapUKH H3YYEHHBIX
GyHKIMHA,  BBINOJMHATH  mpeoOpasoBaHusi  rpadukoB  (yHKIHH,
UCIIONB30BaTh TpaduKu Ui U3YUYEHHS MPOIIECCOB U 3aBHCHUMOCTEH, MpHU
pelleHny 3a7ad U3 JPYruxX y4dyeOHbIX MPEeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXIY BEIUYHMHAMU;
WCIIOJIb30BaTh CBOMCTBA U Ipaduku (QYHKIUN ISl pelieHus ypaBHEHUH,
HEpaBeHCTB M 3aJad C MapaMeTpamMH; H300paxaTb Ha KOOPIWHATHOM

IJIOCKOCTH MHOYKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM 4YHUCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JacTH YNpaBI€HUs JIMYHBIMU U CEMEHHBIMU
(vuHaHCaMM); COCTaBJIATh BBIPAKECHHS, YpPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJOBMIO 3aJaud, HUCCIIEOBAaTh IOJIYYEHHOE pEIICHUE U
OLICHHMBATh TPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEITUPOBATH
pea’bHbIE CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJEIW C  HCIOJb30BAaHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysibTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHEe apu(MeTHdecKkoe, MeJuaHa,
HauOoJIbIlIee U HAUMEHDIIIEE 3Ha4YCHUA, padMax, OUCICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMEHHE HU3BJIeKaTb, MHTEPIPETUPOBATDH
uHpOpMaIMIO, MIPEICTAaBICHHYIO B Ta0IuIaxX, HAa AUarpamMmax, rpaukax,
OTPaXKaloIIyl0 CBOMCTBA peajbHBIX MPOLIECCOB M SIBIECHUH; MPEICTaBIATH
MHPOpMAIIMI0O € T[OMOUIbI0 TaOMUI MW JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM rpa(buqecm/lx
MCTOOOB U DJICKTPOHHBIX CPEACTB, rpa(i)nqecxn ucciaea10BaTb COBMECTHBIC

Ha6J'IIOI[€HI/I${ C IIOMOLIBIO JUarpaMm pacCCUBaHUSA U JIMHENHOM perpeccuun

YMenue omnepupoBaTh MOHATHUAMH: CIYyYalHBIM ONBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOATHOCTb C MCIOJB30BaHUEM TIpadUUYecKUX METOJO0B; MPUMEHSATh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSATHOCTEH, (hopMyny IOIHOM
BEpOATHOCTH, GopMmyny bepHyminu, komOMHaTOpHBbIE (HAKTBHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pEabHBIX COOBITHIA; YMEHHE ONEepUpOBAThH
NOHATHAMM:  CllydaiiHas BEJIMYMHA, DACHpENENIeHHEe BEPOSTHOCTEH,
MaTeMaTUYECKOE OXHUAAHUE, [UCIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE
CIly4ailHOM  BeNMYUHBL, (YHKUUU  paclpeneieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEIBLHOTO U HOPMAJILHOTO PaclpeeiieHui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPECIICHUN Ui pPEIleHus 3a]ady;
3HaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOUYHBIX
UCCIICIOBAaHUM; yYMEHHE IPUBOJUTH IPUMEpPHI IPOSBICHUA 3aKOHA
OONBIIMX 4YHCET B NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
ONEpUpPOBATH MOHATHUSAMHU: COYETAHUE, MEPECTaHOBKA, YUCIO COYETAHUH,
YHCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOMHATOpHbIE (PAKTBI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH pPEAIbHBIX COOBITHI; COCTaBJIATH BEPOATHOCTHYIO MOJETbh U

UHTEPIIPETUPOBATD [TOJYUESHHBII pe3ynbTat

YMeHue omnepupoBaTh  TOHSATHUAMH: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMUHA YyIia, IUVIOCKUHN yroJj, ABYIpaHHbIN
YToJ, TPEXTPAHHBINA YTOJ, CKPEIIMBAIOIIUECS MpsSIMbIe, MMapalieNbHOCTh U
NEPHEHANKYJISIPHOCTh TMPSAMBIX U IUIOCKOCTEH, yroi MEXIy NpSMbIMH,
YroJa MeXAy MpsMOHM U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBIMH,
paccTosTHUE MEXy IUIOCKOCTSIMU; YMEHHE HWCIIOIh30BaTh MPHU PEIICHUH
3a/a4 u3yueHHbIe (PAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYeCKHe
MOJICJIA C TIOMOILIBIO TE€OMETPUYECKUX TMOHATUM U BEJIWYUH, PEIIaTh

CBA3aHHBIC C HUMHU MPAKTHYCCKUC 3a1a4n

10

YMeHne omnepupoBaTh MOHATUSAMHU: IUIOIAAb (QHUTYpBI, 00BEM (QHTYPHI,
MHOTOTPaHHMK, IPaBUIbHBIA MHOTOTPAHHMK, CEYCHHE MHOIOIDAaHHHKA,
Ky0, mapajuienenuies, Opu3Ma, NUpaMuia, (uUrypa U IOBEPXHOCTb
BpallleHusl, LWIMHIp, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MUPaMUbI, NPU3MBI, KOHYyca, LWIMHIpa, O0BEM KyOa,
IPSIMOYTOJIBHOTO IapajuleJIENUIeNa, MUPAaMMIbI, TPU3MBI, LWIMHAPA,
KOHyCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsS KOHyca M LWIMHAPA,

napauiCJibHbIC OCU HWJIIM OCHOBAHHUIO, CCUCHHC IIapa, IIJIOCKOCTb,




11

12

13

Kacaromasicss cepbl, LIWIMHIAPA, KOHyCa; YMEHUE CTPOUTh CEueHHue
MHOTOIpaHHMKA, M300pa)kaTb MHOTOIPAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, X CEYEHUs, B TOM YHCIIE C IIOMOIIBIO JJIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSITh CBOMCTBA T€OMETPUYECKHUX (UTYpP, CAMOCTOSITEIHHO
(opMyIMpOBaTh ONpPEIEICHHs N3ydyaeMbIX (QUTYp, BBIABUIaTh THIIOTE3bI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHbIM TNpPHU3HAKaM, BBIOJHATh HEOOXOIMMBbIE JIOTIOJHUTENbHBIE

MOCTPOCHUS

YMeHue onepupoBaTb MOHATHSIMH: JIBXKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbId TIepEeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOMO00Ws, TMMOA00HbIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHble M MMOJIOOHBIE (UTYpBl, B TOM YHCIE B NPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIB30BATh T€OMETPUUYECKIE OTHOLICHHUS TIPU
pelIeHNH 3ajad; HaXOJWUTh TeOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
II0MIAb, O0BEM) TIPH PEIICHUHU 3a/a4 U3 JAPYTHX y4EOHBIX MPEIMETOB U
U3 pEaNTbHON KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHUE BEITUYMHBI
(nmHA, yrou, MIOMmAgb, O0BEM, TUIOMANb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (QOPMYIBI U METOAbl, B TOM YHCIE: IJIOLa/lb MOBEPXHOCTU
NUpaMuzbl, TPU3MBbI, KOHyCa, IWIMHAPA, TUIomaas cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO — TMapajUIeNenuIesia, MHPAMUAbL, TPU3MBL, LMIMHIPA,

KOHYCa, 1l1apa; YMEHUE HaXOAWTh OTHOIIEHHE 00BbEMOB TTOTIOOHBIX (hHUTyp

VYmMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CHCTEMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa YHCIO, PA3JIOKEHUE BEKTOpa Mo 0Oasucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YTOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BCKTOpHBII\/’I n KOOpHHHaTHBIﬁ METO

JJIg PpCIICHHA F'COMCTPHUYICCKUX 3a/1av U 3aJla4 JpYyTHUX y‘{e6HLIX npeamMcToOB

YMeHne BhIOMpATh MOAXOMAIINNA METOJT JIJIsl pEIISHUs 3a7a4r; TOHUMaHHe
3HQUUMOCTH MATEMATHKH B H3YUYEHHUMU TPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; yMEHUE pACO3HaBaTh IMPOSIBICHUE 3aKOHOB
MAaTeMaTHKU B UCKYCCTBE, YMEHHUE MPHUBOJIUTH MPUMEPHI MaTEMAaTHIECKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

1.1

Yucna v BBIYMCICHUS
HatypanbeHblie u nienble uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET

Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

I OecKOHEUYHbIE IEPUOUUECKHE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypasbHOHM creneHu. JleiicTBus ¢ apudmeTnyecKkumMu
. KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ 1enbpiM nokaszarenaeM. CTENeHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBONCTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YHCJOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypallbHbIC JTOrapu(Mbl
JeiictButenpHbie  4ucia. ApudmeTHueckne omnepanuu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIE BEIYUCICHHUS, IPaBUIIa OKPYTJICHUS, PUKHUIKA U OIIEHKA
pe3yJibTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BhIpaKEHUI
1.9 Kommekchsle uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 L{enble 1 TpOOHO-pAIMOHAIBHBIC YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHHUs
24 [TokazarenbHbIe U JTOTapu(PMUIECKHE ypaBHEHHS
2.5 Llenbie u 1pOOHO-paAIIIOHANIEHBIE HEPABEHCTBA
2.6 WppanmonanbHbie HEPaBEHCTBA
2.7 [Toka3arenbHble U TorapudMuyeckre HepaBeHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUMHEUHBIX ypaBHEHU. OTnpeaeauTeIb MaTpUIIbI
3 @yHKIMU U TpaduKu



Oynaknusa, cnocoOwl 3amanus ¢yuknuu. ['paduk dynkuun. B3ammuo obOpaTHbIe

3 ¢yukunu. YétHsie 1 Heu€THBIe pyHKUMU. [leproamueckue GpyHKIN
O6nactp ompeneneHuss U MHOXKECTBO 3HadyeHWi ¢Gyuknuu. Hymu QyHKIun.
) [TpoMexXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
. MakcumymMbl ¥ MUHUMYMBI (pyHKMu. HawmOonbiniee w HanmMeHbIIee 3HAUCHUE
GYHKIIMM Ha TPOMEKYTKE
13 CrenenHas ¢GyHKIUS C HATypajJbHBIM U LENbIM Toka3aTeneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaviKk KOPHS 1-0l CTENIEHU
3.4 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA M TpadUKH
3.5 [TokazarenbHast u norapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
16 Toukn paspeiBa. AcuMnTorsl rpaduxoB ¢ynkumid. CpoiicTBa  (yHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOKI 3a1aHUs TTOCIIEA0BATEILHOCTEN
3.8 Apudmernyeckast 1 reoMmeTpuuecKas mporpeccu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauvana marematuyeckoro aHaansa
4.1 [IpousBoanas ¢pyukuuu. [Ipon3BoHbIE IeMEHTAPHBIX (DYHKITUI
[IpuMeHeHHe TMPOW3BOJAHON K UCCIENOBaHWIO (YHKIMHA HA MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxok/ieHue HanOOJbIIero ¥ HauMEHBIIero 3HaYeHUs (pyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOkecTBO, onepanuu Haj MHOkecTBaMu. /luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHasi CTATHCTUKA
6.2 BepositHOCT
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpAIlICHUS
7.5 Koopaunatel 1 BEKTOPBI
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