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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMma yueOHOTO Kypca «Anredpa M Havajla MaTeMaTHYECKOTO aHain3a» 0a30BOTO
ypoBHs [utsi oOyuatonuxes 10 —11 kmaccoB paspaborana Ha ocHOBe DenepalbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJapTa CpPEeAHero oO0mero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBAaHUH, TPENBIABIIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHMIO, W TPAIULIUNA POCCHHCKOTO
oOpazoBanus. Peanmuzanus mnporpamMMmbl  00eClEUMBACT OBJIAJICHUE KIIOYEBBIMUA KOMIETCHIIUSIMU,
COCTaBIISIIONMMHU  OCHOBY I CAaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O n IIO3HABATCJIbHOTI' O Pa3sBUTHA JIMYHOCTHU 06yqafonmxc;[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTHYeCKOTO aHAIM3a» SBISETCS OJHUM W3 HauOoJiee 3HAYMMBIX B
MPOrpaMMe CTapIIel MIKOJIBI, TTOCKOJBKY, C OJTHOM CTOPOHBI, OH 00€CIIeYMBACT HHCTPYMEHTAIBHYIO 0a3y
JUIS M3Y4EHUS] BCEX ©CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYIOM CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpakTHOE MBINUICHHE YYalluXcs Ha ypOBHE, HEOOXOTUMOM I OCBOCHUS KypCOB HH(OPMATHKH,
OOIIEeCTBO3HAHUS, HWCTOPHUHU, CIIOBECHOCTH. B pamMkax [IaHHOTO Kypca ydalldecss OBJIAJECBAIOT
VHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW Haykw, KoTopas (OpMyIupyeT CBOW JIOCTH)KCHUS B
MareMaTuieckou gopme.

Kypc anrebpsl W Hadanm MaTreMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY Ui YCIICIIHOTO
OBJIQJICHUS] 3aKOHAMU (DU3UKH, XHMHH, OWOJIOTHUH, TIOHUMAHHUS OCHOBHBIX TEHICHIIMA SKOHOMHKH U
OOIIECTBEHHON JKW3HU, TO3BOJISICT OPHCHTUPOBATHCS B COBPEMEHHBIX NHU(MPOBBIX M KOMITBIOTCPHBIX
TEXHOJIOTHSAX, YBEPEHHO WCIIOJIb30BaTh WX B IIOBCEJHEBHOH XHW3HU. B Toke BpeMs OBIajeHUE
a0CTPaKTHBIMH H JIOTHYECKH CTPOTHMH MAaTEeMAaTHICCKHMH KOHCTPYKIIMSIMHU Pa3BUBAaeT YMEHUE HAXONUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH  yTBEP)KJICHUS, HCIIOJIB30BaTh 0000mIeHHE U
KOHKPETHU3aINI0, a0CTparupoBaHUEe W aHAIOTHIO, (POPMUPYET KpEaTUBHOE W KPUTHUYECKOE MEBIIIIeHHE. B
X0Je M3y4eHHs anreOpbl U Hadal MaTeMaTHYeCKOTO aHAM3a B CTapIIei MIKOJE yJalruecs MOJydaroT
HOBBIM OITBIT PEIICHUsS] MPUKJIAJHBIX 33734, CAMOCTOSATEIHHOTO TIOCTPOCHUS MaTeMaTHYCCKHX MOJeIei
pEabHBIX CHUTYyallMii W HWHTEpPIpEeTalud TOJIYYEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B MpHUpPOJE, HAyKe M B HCKYCCTBE, C BbIJAIOIIUMHUCA
MaTeMaTUYEeCKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaer 3HaunTENbHBIM BOCIUTATEIBHBIM MOTEHLIMATIOM, KOTOPBIA peaiu3yercs Kak depes
y4eOHBI MaTepuall, CIIOCOOCTBYIOIHMK (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3
cnenuuky  ydeOHOU JIeSTETLHOCTH, TpeOyromei CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENEHON KOHIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYSHHbBIN Pe3yibTar.

B ochoBe wMmeroauku oOyueHus anredpe U HadajgaM MaTeMaTUYECKOro aHajlu3a JIeKUT
NesITeNbHOCTHBIN IPUHIUI O0ydEHUSI.

Crpykrypa Kypca «Anrebpa W Hayajla MaTEeMaTHYECKOrO aHajiKu3a» BKJIIOYAET CIEAYIOIIHe
coJiepKaTelbHO-MEeTOIMUecKue TUHUM: «HUucna u BeIYucieHus», «OyHKkuuu u rpadukny», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmarematmdeckoro ananmmza», «MHokecTBa U Joruka». Bce ocHOBHbIE
COJIepKaTeIbHO-METOJUUECKHUE JIMHUMA HM3y4aloTCs Ha MPOTSHKEHUH IBYX JeT oOydeHus B crapiuei
IIKOJIe, €CTECTBEHHO AOMOJHSAA APYr Apyra M MOCTENEHHO HACHINIAsACh HOBBIMH TEMaMHU U pa3/ielaMH.
JlaHHBI Kypc SIBISICTCSI MHTETPATUBHBIM, IOCKOJIBKY OOBEIMHSET B cebe COIepKaHUE HECKOJIbKUX
MaTeMaTHYeCKUX JUCHUIUIMH: anredpa, TPUTOHOMETPHS, MAaTEeMaTUYECKHI aHallu3, TEOPUSI MHOXKECTB U
ap. Ilo mepe Toro kak yuamuecs oBjaJieBaloT BCE 0oJiee MIHUPOKHUM MaTEMaTHUYECKUM almapaToM, y HUX
MOCJIEIOBATENbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI MOJIENb
peasibHON CUTyalluu, MPUMEHATh 3HAHUS, TMOJYYCHHbIE B Kypce «Anredpa U Hadajga MaTeMaTHUYECKOIrO
aHanu3a», JUIS PEIIeHUs CaMOCTOSITENbHO Cc(OpMYITHpPOBAHHONW MaTeMaTHUeCKOW 3aJay, a 3aTeM
WHTEPIPETUPOBATH MOTYICHHBIN pe3ynbTar.

CogepxartenpHo-MeTOAMYECKass NUHUS «YUucina ¥ BBIUYMCICHUS» 3aBepiiaeT (OpMUPOBaHUE
HABBIKOB UCTIOJB30BaHUS ACHCTBUTEIBHBIX YUCEIN, KOTOPOE OBLIIO HAUYaTO B OCHOBHOM mIKoJie. B crapmieit
mKose ocoboe BHUMaHHE yAenseTcs (OPMUPOBAHHUIO TMPOYHBIX BBHIYMCIUTENBHBIX HAaBBIKOB,
BKJIIOUAIONIUX B Ce0sl HCMOJb30BAaHUE PA3IUYHBIX (HOPM 3amucH JEHCTBUTENBHOTO YHWCIIA, yYMEHUE
paIMoOHATIbHO BBITIONHATH JICHCTBUS C HUMH, JIelaTh NPUKHUIKY, OLlEHWBATh pe3ynbrar. OOyuaromuecs



MOJTy4al0T HABBIKA MPUOMMKEHHBIX BBIUMCIICHUH, BBIOJHEHUS ACHCTBHIA C YHCIAMH, 3alMCAaHHBIMHU B
CTaHJApTHOU (pOpMe, UCTIOIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHUH.

JIlunus «YpaBHEHUS U HEPABEHCTBA» peaU3yeTcsl Ha NMPOTSHKEHUH BCEro OOydeHHs B CTapIiei
LIKOJIE, TIOCKOJIBKY B Ka)KJIOM pas3felie IporpaMMbl MIPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a/a4.
OOyuaromuecss  OBIAJEBAIOT  pA3IMYHBIMU ~ METOJAMHM  DPEUICHHS  [EJbIX,  PalUOHAIbHBIX,
UppaMOHAIBHBIX, TTOKA3aTENbHbIX, JOrapu(MUUIECKUX U TPUTOHOMETPHUYECKIX YpaBHEHUH, HEPAaBEHCTB
u ux cucreMm. llodyueHHBIE yMEHHUS HCIOJB3YIOTCS HPU HCCIENOBAHUU (YHKUUH C IOMOIIBIO
IIPOM3BOJIHOM, PEIIEHUMM NPUKIAIHBIX 33Ja4 W 3aJa4 Ha HAX0XJACHHWE HamOOJIbIIMX M HAUMEHBLIUX
3HayeHud (yHKumu. JlaHHas colepKaTeibHas JTUHHUSA BKIIOYAeT B ceOs Takke (popMHpOBaHWE yMEHHIA
BBITIOJTHATE PACYETHl MO (QopMmysaMm, MpeoOpa3oBaHHUS LENbIX, PAUOHAIBHBIX, HPPAIUOHAIBHBIX H
TPUTOHOMETPHUYECKUX BBIPAKCHH, a TAaKKE BBIPAKEHHH, COACP)KAIIUX CTEIEHH W JIOTapU(MBI.
brnaromaps  u3ydeHuro — anreOpamdeckoro — marepuana  MPOUCXOJUT  JalibHEHIIee  pa3BUTHE
QITOPUTMUYECKOTO M AOCTPAKTHOTO MBIIUICHUS Y4YalIuxcs, (OPMHUPYIOTCS HABBIKH J€TyKTHBHBIX
paccyxJeHui, paboThl ¢ CUMBOJIBHBIME (POPMaMH, IPEACTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJIE PABEHCTB M HEpaBEHCTB. AureOpa npeiaraeT 3(QQEeKTUBHbIE HHCTPYMEHTHI ISl pELIeHUs
MIPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33/1a4, HATJIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa
HayKH.

CopepxarenpbHo-MeToAMYECKasl JIMHUA «DYHKIUU U TpaduKU» TECHO MEpeIieTaeTcs ¢ JApYyrumMu
JUHUSAMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJa€T IOCIeI0BAaTEIbHOCTh M3Y4EHUs MaTepualia.
N3ydyeHue creneHHOM, NOKa3aTeNbHOM, JOrapupMUUYECKOW M TPUTOHOMETPUYECKHX (DYHKUMH, HX
CBOMCTB M IrpauKOB, UCNOJIb30BaHUE (YHKIMI IJIs pelIeHus 3a1ad U3 JAPYrux y4eOHbIX MPeIMETOB U
peaIbHOM JKM3HM TECHO CBA3aHO KaK C MaTeMaTH4YEeCKHM aHaJIM30M, TaK U C PEIICHHWEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yjensercs GOpMUPOBAHUIO YMEHUS BbIpaXkaTh popMylaMu
3aBUCHUMOCTH MEX]y pa3jIMYHbIMU BEJIMYMHAMHU, HCCIIEJO0BAaTh IOJy4Y€HHblE (DYHKIHMH, CTPOUTH HX
rpaduku. Martepuan 5TOM coAepKaTEIbHOW JIMHUHM HaIeJleH Ha pa3BUTHE YMEHUH U HABBIKOB,
MO3BOJISIFOIIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIMUYMHAMHU B pa3indHONl (opme: aHAIUTUYECKOH,
rpaduueckoil u ciaoBecHoi. Ero m3ydeHue cnocoOCTBYET pPa3BUTHIO JITOPUTMUYECKOTO MBIIIJICHHUS,
CrOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AINH, UCIIOIb30BAHUIO aHATIOTHH.

CopepxarenpHass nuHus «Hadanma wmaTeMaTndeckoro aHanu3a» IO3BOJIAECT  CYLIECTBEHHO
paclMpuTh Kpyr Kak MaTeMaTW4YeCKUX, TaK W NPUKIAJHBIX 3a/4a4, JOCTYNHBIX OOyJaromumcs, Y
KOTOPBIX HOSBISAETCS BO3MOXHOCTh HCCIEA0BaTh U CTPOUTh TIpaduKu (QYHKUMHA, ONpenensTh HX
HauOOJIbIINE U HAUMEHBIIINE 3HAYEHUS, BBIYMCIATH IUIOMAAn Guryp u o0bEMBI TeJ, HAXOUTh CKOPOCTH
U YCKOpEHHMs IpoueccoB. [laHHas coaep karenbHasi JUHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHUS
MaTEMaTUYECKUX MOJEJICH peaabHBIX CUTyalul, HAXOKICHUS HAWIy4lIEro PEIICHHs B NPUKIAIHBIX, B
TOM YHUCIIE COLMAIBHO-3KOHOMMYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHUYECKOIO aHaln3a
CIOCOOCTBYET pPa3BUTUI0 aOCTPAaKTHOro, (HOPMAIBHO-JIOTMUYECKOTO W KPEaTUBHOIO  MBIIUIEHUS,
(GOpMHUPOBaHHMIO YMEHUH paclio3HaBaTh IIPOSIBICHUS 3aKOHOB MAaTeMaTHKM B HayKe, TEXHUKE U
uckyccrBe. OOydaronyecs Y3HalOT O BBIIAIOLIUXCS Pe3yJbTaTax, MOJIYYEHHBIX B XOJIE Pa3BUTHUS
MaTE€MaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeToAMYeCKass JMHUSA «MHOXKECTBAa W JIOTMKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTaM TEOPUU MHOXKECTB. T€OPETUKO-MHOKECTBEHHBIE NPEICTABICHUS NTPOHU3BIBAIOT BECH KypC
IIKOJBHOM MaTeMAaTUKU U IMpeularatoT HauOoJjiee YHUBEPCAIbHBIM S3bIK, OOBbEUHSIONIUI BCE pa3Jielibl
MaTEMaTHKHU U €€ MPUJIOKEHNH, OHU CBA3BIBAIOT Pa3Hble MATEMATUYECKUE AUCLUIIINHBI B €IMHOE LIETIOE.
[looToMy BaXHO [JaThb BO3MOJKHOCTb ILIKOJBHUKY IIOHMMAaThb TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKU U MCIIOJIb30BaTh €r0 Ul BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayala MaTeMaTUYECKOIO aHalu3a» IMPUCYTCTBYIOT TaKXXe OCHOBBI
MaTeMaTH4YeCKOTO MOJEIMPOBAHUS, KOTOpPbIE MpPU3BaHbI CPOPMUPOBATH HABBIKM IOCTPOCHUS MOAeeH
peanbHBIX CUTYyallui, UCCIEJOBAHUS 3TUX MOJIENEH ¢ MOMOIIBIO anmapara airedpsl 1 MaTeMaTH4YeCKOTO
aHaJIM3a U MHTEPIPETALMK NOJYyYEHHBIX PE3yIbTaTOB. Taknue 3aJaHus BIUIETEHBI B Ka)KJIbli U3 pa3/esioB
IIPOrpaMMBbI, TOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIIONb3YETCs JUIsl PELEHUs IPUKIIaJHbIX 3aad.
IIpu pemieHMM peanbHBIX NPAKTUYECKUX 3aJad ydallMecs pa3BUBAIOT HaOIIOAATENbHOCTb, yYMEHHE
HaxXoJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCsi,  HCIHOJB30BATh  aHAIOTHIO, 0000mATH U
KOHKPETU3UPOBaTh NpobieMy. JlesTensHOCTh o (OpPMHUPOBAHUIO HABBIKOB PELICHUsI PUKIAIHBIX 3a/1a4
OpraHu3yeTcsl B MPOLIECCEe N3YUEHHSI BCEX TEM Kypca «Airedpa v Hauajga MaTeMaTHYECKOTO aHaIU3ay.



MECTO YYEBHOT'O KYPCA B YYEGHOM IIJIAHE

B y4yeOHOM 1utaHe Ha M3yYeHHME Kypca anreOpbl U Haual MaTeMaTHYECKOTO aHajn3a Ha 0a30BOM ypOBHE
otBoAUTCS 2 Yaca B Hezenmto B 10 xiacce u 3 yaca B Henenmto B 11 kiacce, Bcero 3a J1Ba roga oOydeHus —
170 yvacos.

COJEPKAHUE YYEBHOT' O KYPCA
10 KJIACC
Yucia v BbIYMCTICHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, TPOILEHTHI, OECKOHEUYHBIC
nepuoAndecKre apoOu. ApudMeTHYecKrne ONepalud C PalMOHATBLHBIMU YHUCIAMHU, TPEeoOpa3oBaHUs
YUCJIOBBIX BbIpakeHUi. [Ipumenenue napoOell W MPONEHTOB I PEIICHHS TPUKIAIHBIX 3a1ad U3
pPa3IMYHBIX OTpaCiell 3HAaHUW U peaJbHOU KU3HU.

JleiicTBuTenpHble yncia. PannoHaneHble 1 UppallMOHANIbHBIE YUCiIa. ApU(PMETHUECKHE ONIEpalluu ¢
NENCTBUTENBHBIMU unciaamMu. [IpuOnmkE€HHbIe BBIYUCICHUS, MTPABUIA OKPYTJICHUS, MPUKUIKA U OIICHKA
pe3yabTara BEIYMCICHUM.

Crenenp ¢ menbiM mokazatenem. CranmaptHas ¢opma 3anucu  JIEHCTBUTEILHOTO YHUCIA.
Hcnonws3oBanne noaxosmieii GopMbl 3aNHCH TCUCTBUTEIBHBIX YUCEI IS PEIICHUS TPAKTUYECKUX 3a/1a4
Y TIPEACTABJICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTypaibHOW creneHH. J[leficTBusS ¢ apudMeTHUeCKUMH KOPHSAMU
HaTypaJbHOMN CTEIICHU.

CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APpKCHHYC, apKKOCHUHYC, apKTAaHT€HC YMCIIOBOTO
aprymMeHra.

YpaBHeHUs] M HEPABEHCTBA
ToxnecTBa u TOKIECTBEHHbIE TTPEOOPA30BAHUS.

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX BhIpaskeHUN. OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBIL.
VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo THTEPBAJIOB.
Pemenue nensix 1 ApoOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMUHbIX
obyacTeil HayKu U PeaIbHON KU3HH.

@OyHKIUM U rpaduku

OyHKIws, crocoObl 3ananus Gynkuun. ['paduk Gyakuun. Bzanmuo oOpatHbie GyHKITUN.

Ob6nacth ompeaeneHUss M MHOXKeCTBO 3HaueHu Qynkuuu. Hymu dynkmun. IIpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIEC (DYHKIIUH.

CrenenHas QpyHKIHS C HaTypaJbHBIM U LeNbIM MokazareneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0¥ CTeneHu.

TpuronomeTrpuyeckasi OKpPY)KHOCTb, OIpENETICHHE TPUTOHOMETPHUECKUX (PYHKIMI YHCIOBOTO
apryMeHTa.

Hayana MmaTeMaTH4ecKOro aHajm3a

ITocnenoBarenbHOCTH, CHocoOBI 3aaHus H0CJIe10BATEIbHOCTEH. MoHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apugmernueckass U reoMeTpuueckas mporpeccuu. beckoHeuHO yObIBarolass TreoMeTphuYecKas
nporpeccuss. Cymma OeckoHeyHO YyObIBarolieil reoMmerpuyeckoil mporpeccun. Dopmyna CIOKHBIX
IIPOLIEHTOB. Vcrosb30BaHKue MPOrpeccuy sl pELICHHs] peaJIbHbIX 3a/1a4 PUKIIAJHOTO XapaKTepa.



MHoxecTBa U JIOTHKA

MHoxecTBO, omnepanudd HaJa MHokecTBamu. Juarpammelr  Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO aIlapara JUisi ONMKMCAHUs PEATbHBIX MPOLECCOB U SBJICHUM, MPU PELICHUU
3a]1a4 U3 IpYrux yuyeOHbIX NIPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Ymucna v BbIYMCICHUS
HarypaneHbie u nensie uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.
Crernenb ¢ pallMOHATIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.
Jlorapudm uucna. [lecaTnaHble U HATYypaTbHBIE JIOTAPU(MBL.

YpaBHeHHUs] M1 HEPABEHCTBA
[IpeoGpa3oBanue BbIpaKEHUH, COIEpPIKALUX JOTrapru(MBbI.
[IpeobpazoBanue BhIpaKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHAILHBIM TIOKA3aTEIEM.
[TIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
[TokazaTenbHbIE ypaBHEHUS U1 HEPABEHCTBA.
JlorapudmMuueckne ypaBHEHUsI 1 HEPABEHCTBA.
Cucrembl TUHEHHBIX YpaBHEHUH. Perienne mpukiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUM.
CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU U HEPABEHCTB.
[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMATUYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U TPaQUKH
Oynkuus. [lepuoanueckue pynkuu. [Ipomexxyrku MOHOTOHHOCTH PyHKIMK. MakCUMyMBI U
MUHUMYMBI (yHKIMH. HanGomnpiee u HauMeHbllee 3HaueHUEe PYHKUNUN Ha IPOMEXKYTKE.
Tpuronomerpuueckue QyHKIIUN, UX CBOMCTBA U TPapUKH.
[TokazarenpHas u norapudmudeckas yHKIMH, ©X CBOWCTBA U TPAPUKH.
Hcnonws3oBanne rpadukoB GyHKIUHN I pEIICHUS] YPAaBHEHUIN M IMHEWHBIX CHUCTEM.
Hcnonws3oBanne rpadmkoB GyHKITUH IS KCCIICIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIS
BO3ZHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaabHON KU3HU.

Hauajna maTemMaTu4ecKkoro aHajmnsa
HenpepriBabie ¢pyHKIMH. MeTo1 HHTEPBAIOB JIIsl pEIICHUS] HEPABEHCTB.
[TpousBoanas pynkuun. ['eomeTprdeckuii 1 GU3HUECKUA CMBICT TPOU3BOIHOM.
[IpousBoHbIe 21eMeHTapHBIX PYHKIUN. DOPMYIbI HAX0XKAECHUS TPOU3BOJHON CYyMMBI, IPOU3BEACHUS U
4aCTHOTO (hYHKIIUH.
[IpumeHeHue MPor3BOIHOM K HccaeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTH M 9KCTpeMyMbl. Haxoxaenue
HauOOJBIIET0 U HAUMEHBIIIETO 3HaUeHUS (PYHKIIMU Ha OTpPE3Ke.
[IpumeHeHue MPOU3BOIHON IS HAXOXKACHUS HAWTYUIIEro PelieHus B IPUKIAIHBIX 3a/1a4ax, s
oTpe/ieNieHus] CKOPOCTH IpoLiecca, 3a[aHHOT0 GOPMYIIOM UK TPaGUKOM.
[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.
Wurerpan, ero reomerpuueckuii 1 Gu3nyecKkuil cMbIci. Borurcnenue uurerpania mno gopmysie
Hprorona—JleitOnuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoeHue yqeGHoro npeameTa «Marematuka» I0JKHO o0ecneunBaTh JAOCTUIKCHUC Ha YPOBHC
CpCAHCTO O6IJ.ICFO 06pa3OBaHI/Iﬂ CICAYOIINUX JIMYHOCTHBIX, MCTANIPCIMCTHBIX U MNPCIAMCTHBIX
O6paSOBaTCJ'H>HBIX pPE3yJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI



JIM9HOCTHBIE  pe3yJNbTaThl OCBOCHHUS MIPOTpaMMbl  ydeOHOro mpeamera «MaremaTukay
XapaKTEePU3YIOTCS:

['paxxianckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON IMO3UIMU OOyYAIOMIEroCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIeCTBa, MPEACTABICHHEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHWPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, IPOIEAYP IPAKIAHCKOTO 001IecTBa (BEIOOPHI, OTIPOCHL U TIP.), YMEHUEM
B3aMMO/ICHCTBOBATh C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIHSIMHU ¥ Ha3HAUCHUEM.

[TaTpuoTHYecKoe BOCHUTAHUE:

C(OPMHUPOBAHHOCTHIO POCCHICKON TPaXKTAHCKOH WAEHTHYHOCTH, YBOKEHHUS K IMPOLUIOMY H
HACTOSIIIEMY POCCHMCKONW MaTEeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSM POCCHUHCKUX
MAaTEMAaTUKOB U POCCHUICKOM MAaTeMaTUYECKOW IIKOJIbI, K MCHOJIb30BAHUIO ATUX JOCTHKEHUW B APYrUX
HayKax, TeXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMUSL:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapona; cHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO IOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM IOCTIKEHUM HayKu U
JESITETFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy TyIIEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOUYas SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHUH, PACCYKIEHUW;, BOCIHPUUMYHUBOCTHIO K MAaTEeMaTHYECKUM AaCIIEKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI NMPUMEHSTh MaTEMaTHYECKHWE 3HAHWUS B WHTEpecax 3J0pPOBOTO U
0e3omacHOTO 00pa3za >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (370POBOE TMHUTAHHE,
cOaaHCUpPOBAHHBIM PEXUM 3aHATUN M OTHbIXa, peryispHas (u3nyeckas aKTUBHOCTbH); (DU3HMUECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATUSX CIIOPTUBHO-03/IOPOBUTEIILHOMN JEATEIHHOCTHIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM ILIEHHOCTH TPYIO0JIIO0US; UHTEPECOM K pazlu4HbIM cdepam
npodeccHoHaIbHON JIEeSTebHOCTH, CBS3aHHBIM C MaTeMaTUKONW U €€ NPUI0KEHUSIMU, YMEHUEM
COBEpIIIaTh OCO3HAHHBIA BHIOOp Oymyiiel Mpodeccud W peaTnu30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
IJIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa30BaHUIO M CaMOOOpa3OBaHMIO Ha
MPOTSHKEHUM BCEH KM3HU; TOTOBHOCTBIO K AKTUBHOMY YYAacTHIO B PELICHUM NPAKTUYECKHUX 3a]a4
MaTeMaTHYECKOUM HAIPABICHHOCTH.

OKO0JIOTMYECKOE BOCIUTAHUE:

cOPMUPOBAHHOCTBIO ~ DKOJIOTUYECKOM  KYJIbTYpbl, TOHMMAaHHUEM  BIUSHHUS  COLMAIbHO-
HSKOHOMMUYECKHUX MPOILIECCOB HA COCTOSIHME MPUPOJHON M COLIMAIBLHOM Cpelibl, OCO3HAHHEM IJI00aTHLHOTO
XapakTepa JKOJIOTMYECKUX MpoOJieM; OpHEeHTaluedl Ha NpPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM s
pelIeHus 3aja4 B 00JaCTH OKPYXKAoIIeH Cpefibl, TUIAaHWPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX
MOCJIEICTBUH ISl OKPYXKAIOIIEH CpeIbl.

LleHHOCTH Hay4YHOTIO MMO3HAHMUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW MPAKTUKH, TTOHUMaHHWEM MAaTeMaTH4YeCKOW HayKd Kak cgepbl ueloBeuecKoin
NEeSTEIbHOCTH, 3TAloOB €€ pa3BUTUS M 3HAUYMMOCTH JJIs Pa3BUTHS LMBUIM3ALMH; OBIAJCHUEM SI3BIKOM
MaTeMAaTUKd M MaTEMaTU4YeCKOW KyJIbTypOW Kak CpeACTBOM I[O3HAHMS MHpPA; TOTOBHOCTHIO
OCYIIECTBJISAITh MPOEKTHYIO U UCCIIEI0OBATENbCKYIO I€ATEIbHOCTh HHAUBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaqMeTHble pe3ylbTaThl OCBOGHHS NpPOrpaMMbl ydyeOHOro mnpenmera «MaremaTHKay
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUICBUAMY, YHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OCUICBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OCUCMEUIMU.

1) Vuueepcanvuvie noznasamensusie oelicmeus,  obecneyusarom — Gopmuposanue  OA308bIX
KOSHUMUBHLIX Npoyeccos obyyarowuxcs (0ceoeHue Memooo8 NOZHAHUS OKPYICaAoue2o Mupd,
npUMeHeHuUe 102UYeCKUX, UCCIe008amenbCKux Onepayuil, yMeHui pabomams ¢ ungopmayuel).

ba3oBble JIOTUYECKUE NEUCTBUA:




BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKH MAaTEMaTHYeCKUX OOBEKTOB, TIOHSATHUH,
OTHONICHHUI MEXIY MOHATUAMU; (POPMYIMPOBATH ONPEACICHIS MOHATHH; YyCTaHABINBATH CYIIIECTBCHHBIN
MpU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIJIsl 000OIICHHS U CPABHEHMSI, KPUTEPUU TIPOBOAUMOTO aHAIIN3A;
BOCIIPUHUMATh, (DOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTEIBHBIE U OTPHIIATEIbHBIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;
BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTHBOpPEeUYWss B (PaKTaX, JaHHBIX,
HAOMIOJICHUSX ¥ YTBEPXKJCHUAX; IMpeaararb KPUTEPUH JJIsS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIIOUCHUN,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;
MIPOBOJMTH CaMOCTOSITEIBHO JIOKA3aTeIbCTBA MATEMaTHYCCKUX yTBEPKICHUH (TMpsMble W OT
MIPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPHBOJUTH NMPUMEPHI U KOHTPIPUMEPBI, 0OOCHOBHIBATH
COOCTBEHHBIC CYXKCHHS W BHIBOJIBL;
BBIOMpATh CIIOCOO pemieHust ydeOHOM 3aqauu (CpaBHHMBATh HECKOJIBKO BAPHAHTOB PEIICHHsS, BHIOHMPATH
HauboJee NOAXOAAIUN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

basoBble ucciieoBaTeabcKre AeUCTBUS:
WCIIOJIb30BaTh BOMPOCH KaK MCCIEIOBATEIBCKUM WHCTPYMEHT TMO3HaHUSA, (OPMYIUPOBATH BOIPOCHI,
(uKcupyroue NpoTUBOpeune, mpodaemMy, yCTaHaBIMBAaTh HCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
MIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCJIEI0BaHUE [0 YCTAHOBJIEHHUIO
OCOOEHHOCTEl MaTeMaTHYeCKOT0 OOBEKTa, SIBJIEHHUS, IPOIIECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TTPOICCCAMH,
CaMOCTOSITEIFHO (pOPMYIUPOBATH 000OIIEHUS M BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
HCCTIe0BaHus, OIICHUBATh JOCTOBEPHOCTH TIOJYUCHHBIX PE3yabTAaTOB, BEIBOJIOB M 000OIIEHUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKKE BBIJBUTATH MIPEANOJIOKEHHS O €T0 PA3BUTUH B
HOBBIX YCJIOBUSIX.

Pabora ¢ unpopmanuei:
BBISIBIIAITH JIeUIUTHl MHGOpPMAIUKU, TaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BONPOC U AJISl PEHICHUS
3a/1a4u;
BBIOMpATh MH(OPMALMIO U3 UCTOYHMKOB pPAa3IMYHBIX THUIIOB, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMNYHBIX BUJIOB U (hOPM MpeacTaBICHUS;
CTPYKTYpPUPOBATh HH(OPMALIKIO, TPEICTABIATH €€ B Pa3IMYHBIX OpMax, WILTIOCTPUPOBATH I'pauUeCcKH;
OIICHUBATh HAAEKHOCTh HH(POPMALIMU [0 CAMOCTOSITEILHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvHnvle KOMMyHUKAmMUGHbIE Oelicmaus, obecneuusaiom cghopmuposanHocms
COYUANBLHBIX HABLIKO8 00YUAIOUUXCAL.

Obuienue:
BOCIIPUHUMATh U (OPMYIHPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBHUSMHU U LIETSMHU OOLICHHUS; SICHO,
TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XO/1y PEIICHUS 3a/1a4, KOMMEHTUPOBATh MOJTYYCHHBIN Pe3yibTar;
B XoZ€ OOCYXIEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEeMbl, peraeMoit
3a/lauM, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha MOWCK PELICHHS; COIMOCTABIATH CBOU CYXKIEHHUS C
CYXKJCHUSAMH JIPYrMX YYaCTHUKOB JHanora, oOHapyXKHBaThb pa3IMYUe U CXOJACTBO IMO3UIMUH; B
KOppeKTHOH opMe hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;
MIPEJICTaBIATh PE3YAbTaThl PEUICHHS 3a/lauM, IKCIEPUMEHTA, UCCIIEOBaHMS, MPOEKTa; CaMOCTOATEIbHO
BBIOMpAThH (hOpMaT BBICTYIUICHHS C YUETOM 3a7ad MPE3CHTAMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyAHUYECTBO:
MOHUMATh W KCIOJb30BaTh MPEHMYIIECTBA KOMAHJAHOW M WHIMBUAYAJIbHON pabOThl NpU pPEUICHUH
yueOHBIX 3ajayu; MPUHUMATh 1eIb COBMECTHOW NESTENbHOCTH, MIIAHUPOBATh OPTaHU3AIUI0 COBMECTHOMN
paboThl, pacmpenensTh BUIbl padOT, JOTOBApUBATHCSA, OOCYXKJIATh MpOIECC W pPE3yabTaT pPadOTHI;
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH
y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0O0CyxkaeHus, oOMEH MHEHHH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBIIOJTHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOMU NEHCTBUS C OPYTHMMH YJI€HAMU
KOMaH/Ibl; OIICHHBATh KA4€CTBO CBOETO BKJIAJa B OOMIMHA MPOIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.




3) Vnusepcanvhvie pecynamuensie oeticmausi, obecneuugarom @opmuposanue CMbICIOBbIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBIIATh IUIAH, AITOPUTM PEIICHUS 3a7a9d, BIOMPATh CIIOCO0 PEIICHUS ¢ YIETOM MMEIOIIMXCS
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI C
y4€TOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TIO3HABATENLHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHHA U
MBICITUTENBHBIX TPOIECCOB, WX PE3yJAbTAaTOB; BJIAJAECTh CIMOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
Mpouecca U pe3yJibTara pelIeHUs MaTEMAaTUYECKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEIICHUH 3a/1add, BHOCUTH KOPPEKTHUBHI B
NESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OIIEHUBATh COOTBETCTBHUE pe3yibTaTa WEIH U YCIOBHUSIM, OOBSACHATh NPUYMHBI JOCTHKEHUS WU
HEJIOCTH)KEHHS PE3yIbTAaTOB JAEATEILHOCTH, HAXOIUTh OIIMOKY, aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpa M Havyalla MaTeMaTHYECKOTO aHaJIN3a» Ha YPOBHE CPEIHETO
obuiero oOpa3oBaHUs J0KHO 00ECHeurBaTh JTOCTUKEHUE CIEIYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC

Yucaa v BbIYMCICHUS

OmnepupoBaTh MOHSATHIMHA: PAIIHOHAIEHOE U JICHCTBUTEIBHOE YNCIIO, OOBIKHOBEHHAS W IECSITHYHAS
IpoOb, TPOIICHTHI.

BEIMONHATE apuMeTHYECKHE OTIepaIiy C PAIlHOHATFHBIMU U JCHCTBUTEILHBIMU YUCIIAMHU.

BbInonHATe npuOaMKEHHBIE BBIYMCIIEHUS, UCTIONbB3Ys MpaBUla OKPYIJICHMs, AENaTh MPUKUAKY U
OLIEHKY pe3y/bTaTa BbIYUCICHU.

OmnepupoBaTh MOHATHSAMU: CTENEHb C IEJIbIM IIOKa3aTeneM; cTaHaaptHas QopMa 3anucu
JEWCTBUTENILHOIO YHUCIIAa, KOPEHb HATYpaJbHOM CTENEHH; MCIOJIb30BaTh MOIXOAALIYI0 (HOpMY 3aluCH
JeWCTBUTENBHBIX YMCEN JUIsl PEIIEHUs TPAKTUYECKUX 3314 U MPE/ICTaBJICHUS IaHHBIX.

OmnepupoBaTh NOHATHAMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO YIJIA; UCHOJB30BaTh 3aIUCh
IIPOU3BOJIBHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (QYHKIIUU.

YpaBHeHUs] 1 HEPABEHCTBA

OmnepupoBaTh MOHATUAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; L€J0€, pallOHAIBHOE,
UppalMOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BeinonHaTe npeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTb TPUTOHOMETPUYECKHE
YpaBHEHHMS.

BbinonHATe npeoOpazoBaHusl LENbIX, pallMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAXEHUH M pelaTh
OCHOBHBIE THUIIBI LIEJIbIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB.

[IpuMeHsATh ypaBHEHHMs M HEpaBEHCTBA JUIsl pelIeHHs MaTeMaTW4YecKMX 3ajady W 3a7ad u3
pa3nuyHbIX 00JacTell HAyKU U PeanbHOM KU3HHU.

MojenupoBaTh peaibHble CUTyallUM Ha S3bIKE alreOpbl, COCTAaBJIATh BbIPAXKEHHUS, YpaBHEHUS,
HEpaBEHCTBa IO YCJIOBUIO 3a/1auM, MCCIIEJOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHHMEM ammapara
anreOpsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUAMH: (YHKIHSA, CIOCOOBI 3a7aHUs (PYHKIMM, OONACTh ONpEeAETeHUs U
MHO>KECTBO 3HaueHuH PpyHKuMHU, rpapuk GyHKIIMH, B3aUMHO 0OpaTHbIEe (QYHKIUH.

OmnepupoBaTh MOHATUAMU: UYETHOCTb M HEYETHOCTh (DYHKUMH, HYIM (QYHKLUUH, HTPOMEKYTKHU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 PELIeHNs ypaBHEHUH.

CtpouTth ¥ 4uTaTh TpapuKy JTUHEHHON (QYHKINHU, KBaAPaTUUHON (YHKIIMHU, CTETIEHHON (pyHKINU C
LIEJIBIM [TOKa3aTeIeM.



Hcnonp3oBark rpaduku QyHKIMHA A5 UCCIEIOBAHUS MPOILECCOB U 3aBUCHUMOCTEN NPH pEIICHUH
3aa4d U3 APYruxX y4eOHBIX IMPEIMETOB M PEeaJbHOM JKU3HU; BBIpaXaTh (GOPMyIaMu 3aBUCUMOCTH MEXY
BEJIMYUHAMHU.

Havana maTemaTu4eckoro anajimsa

OmnepupoBaTh NOHATUSAMHE: MTOCIEI0BATEILHOCTD, apupMETHYECKast U TEOMETPHUYECKAst IPOTPECCHH.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YyOBIBAalOIIasi TEOMETpPHYECKas MPOrpeccHs, cymma
0eCKOHEYHO yOBIBAIOIICH reOMETPUIECKOM MTPOTrpeccuu.

3amaBarh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENIOBATEIBHOCTEN M MPOrpeccUi Ul pPELIEHUs peaybHbIX 3a1ady
MIPUKIIATHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONE€pallK HaJ MHOXKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT s ONMCAHMSI pEalbHbIX IPOLIECCOB U
SIBIICHUH, TIPU PEIICHUH 3314 U3 APYTUX YIeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: OINIPE/IETICHHUE, TEOPEMA, CIIEACTBHE, JOKA3aTEIbCTRO.

11 KJIACC

Yucsia 1 BBIYUCTEHUS

OnepupoBaTh MOHATUSAMU: HATYPAJIbHOE, 11€JI0€ YUCIIO; UCIOIb30BaTh MPU3HAKHU JAETUMOCTH LEIBIX
qucell, pa3JIo’KeHNE YHCiIa Ha IPOCThIE MHOKUTENN JUIsl pEIICHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHATILHBIM MTOKA3aTeeM.

OnepupoBaTh MOHIATHAMU: JOTapU(M YHCIIa, TECATUIHBIC U HATYPATIbHBIC JIOTAPU(PMBI.

YpaBHeHHUsI M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHW Ui TpeoOpa3oBaHMsl BBIPAKEHHM; ONMEPUPOBATH TOHSATHSIMU:
MOKa3aTeJbHOE YpPaBHEHHE M HEPAaBEHCTBO; pElIaTh OCHOBHBIE THUIIBI TOKa3aTEIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

BoimonHsaTe npeoOpa3oBaHusi BRIPAXKEHHM, COAepkKallUX Jorapu@Mbl; ONepupoBaTh MOHATUSMU:
Jorapu(MUUecKoe ypaBHEHHE U HEPABEHCTBO; peliaTh OCHOBHBIE THUIIbI JIOTapU(MUYECKIX YPaBHEHUH U
HEPaBEHCTB.

Haxonuthk pemenus npocTenimx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUHN U €€ PELIECHUE; UCIIOIb30BATh CUCTEMY
JIMHEWHBIX YPABHEHUH JUISl pEIIECHUs MPAKTUYECKHUX 3a/1a4.

HaxomuTe pemieHuss TpOCTEHIIMX CUCTEM M COBOKYMHOCTEHW palMOHAJIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CUTYallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJa4yM, MCCIEAOBATh MOCTPOEHHBIE MOJEIU C UCIOJIb30BAaHUEM
amnmnapara ajreopsl.

DyYyHKUUM U TPAaPUKH

OnepupoBaThb MOHATHUSIMU: MIEPUOANYECKAs byHKIHS, MIPOMEXYTKHU MOHOTOHHOCTHU
GyHKIHMM, TOYKH IKCTpeMyMma GYHKIUH, HauOosbliee W HauUMEHbIIee 3HaueHus (QYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX ISl KCCleA0BaHUs (DYHKIINH, 3a1aHHOM TparKOM.

OnepupoBaTh MOHATUSAMU: TpadUKU MOKA3aTEIbHOM, JOrapu(PMUYECKON U TPUTOHOMETPHUECKUX
GbyHKIMI; ©300pakaTb UX HAa KOOPJMHATHOM MIIOCKOCTH W UCHOJB30BaTh JUIS PELICHHsS YpaBHEHUN U
HEPaBEHCTB.

N306paxaTh Ha KOOPIAWHATHON MIIOCKOCTH I'pauKu TUHEHHBIX YpPaBHEHUN W UCIOJIb30BaTh HX
JUISl pELIEHUS CUCTEMBbI JTMHEHMHBIX YPaBHEHUM.

Hcnonb3oBate rpadukud (QyHKIUN UIsT MCCIEAOBAHMS IMPOLIECCOB M 3aBHUCHUMOCTEH U3 JAPYrHX
y4eOHBIX TUCIUTUIHH.

Hauvana maTteMaTn4eckoro aHajamsa

OnepupoBaTh TMOHATHUSAMH: HENpepbIBHAS (QYHKIIHS; TPOU3BOAHAS (PYHKIMHU; HCIOIB30BaTh
reOMEeTPUYECKUN U (PU3MUECKUN CMBICT MPOU3BOAHOM JIJIs pelIeHUs 3a/1a4.

Haxonuth TpoM3BOJAHBIE OJIEMEHTAPHBIX  (DYHKIUH, BBIYHCIATH MPOU3BOJHBIE  CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.



Hcnonb30BaTh MPOUW3BOAHYIO JUISI MCCIENOBaHUS (YHKIIMM HAa MOHOTOHHOCTH M 3KCTPEMYMBEI,
MIPUMEHSTH PE3yIbTaThl UCCIICIOBAHUS K IOCTPOCHUIO TPa(UKOB.

Hcrnosib30BaTh MPOU3BOIHYIO JIJISl HAXOXKICHUS HAUITYUIIETO PEIICHUS B IPUKIIATHBIX, B TOM YHCIIC
COILIMAIBHO-3KOHOMHUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUSMU: IEPBOOOPA3HAS U UHTETPAT, TOHUMATh TEOMETPHUSCKUN B HUBNICCKUI
CMBICTT MHTETpajIa.

Haxonuth mepBooOpa3Hbie 2IeMEHTaPHBIX (DYHKIIHIA, BBIYUCIISATh HHTETpa 1o ¢popmyie HproToHa—
JleitOonuma.

Pemath nmpukiagHbIe 33294, B TOM YHCIIE COIUATBHO-IKOHOMUYECKOTO B (PU3UIECKOTO XapaKkTepa,
CpeICTBaMHU MaTeMAaTHYECKOTO aHAJH3a.

TEMATHYECKOE IINTAHUPOBAHUE

10 kaacce

Ne HanmenoBanue pa3nenos u tem KosnuecTBo yacos OnexTpoHHbIe (IU(POBbHIE)
n/n POrpaMMBbl Bcero | KoHtponbHbie o0pasoBareNbHbIE PECypPChI
paboThl
1 | MHoxecTBa pallMOHAJIBHBIX U 14 1 bubnuoreka [JOK
IEUCTBUTEIBHBIX YUCET. https://m.edsoo.ru/7f414736
PanronasbpHbIe ypaBHEHUS U
HEpPaBCHCTBA
2 | ®yaxnun u rpaduku. CTeneHs ¢ 6 bubnuoreka [JOK
LEJIBIM TTOKA3aTeEIEM https://m.edsoo.ru/7f41473
3 | Apudmernyecknii KOPEeHb N—OM 17 2 bubnuoreka [JOK
crenenu. MpparmoHnanbHbie https://m.edsoo.ru/7f414736
YpaBHEHHS U HEPABEHCTBA
4 | ®opMyIbl TPUTOHOMETPHH. 19 1 bubnuoteka [JOK
TpuroHoMeTpudyeckre ypaBHEHUS https://m.edsoo.ru/7f414736
5 | IlocnemoBaTenbHOCTH U MIPOTPECCUU 4 bubnuotexa [JOK
https://m.edsoo.ru/7f414736
6 | IloBTopenue, 0600mICHKE, 3 1 bu6mmoreka [IOK
CHCTEeMaTH3aIKsl 3HAHUI https://m.edsoo.ru/7f414736
PeszepBHBIC ypoku 5
OO111ee KOJIMYECTBO YacOB I10 68
porpamMmme
11 kaace
Ne HaumeHoBaHMe pa3/ienoB U TeM KonnuectBo yacos OnekrpoHHbIe (H(POBHIC)
n/n IPOrpaMMBbl Bcero | KontposbHbie 00pa3oBarelibHbIC PECyPChI
paboThHI
1 | CreneHs ¢ palMOHAIBHBIM 12 1 https://skysmart.ru/
nokaszarenem. [TokazarenpHas https://ege.sdamgia.ru/
bynxkims. [TokazaTenbHbIe https://resh.edu.ru/subject/51/
ypaBHEHHsI U HEPaBEHCTBA resh.edu.ru
2 | Jlorapudmudeckast GyHKITHSL. 12 1 https://skysmart.ru/
Jlorapumuueckrue ypaBHEHUS U https://ege.sdamgia.ru/
HEPaBEHCTBA https://resh.edu.ru/subject/51/
resh.edu.ru
3 | Tpuronomerpuueckue GyHKIUHN U UX 9 1 https://skysmart.ru/
rpa¢uku. TpUroHoMeTpruuecKue https://ege.sdamgia.ru/
HEPaBEHCTBA https://resh.edu.ru/subject/51/




resh.edu.ru

[MpousBoanas. [Ipumenenue 22 https://skysmart.ru/

MIPOU3BOIHOM https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru

WuTerpai u ero mpuMeHeHUsI 8 https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru

CucTeMbl ypaBHCHHIH 10 https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru

HatypanbHble 1 11e1bIe Yrcia 6 https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru

[ToBTOpEHUE, 0000IICHNE, 18 https://skysmart.ru/

crcTeMaTH3aIHs 3HaHUI https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru

PesepBHblie ypoku 5)

OO0r1iee KOJIMYIECTBO YaCcOB 110 102

porpaMme
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