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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHOBe DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl 0OecTieUMBAaeT OBJAJCHUE KIIOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO W TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHAJIU3a» SIBIISETCA OJAHUM W3
HaumOoJiee 3HAYMMBIX B TMpPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMCHTAJIbHYIO 0a3zy JUId H3ydYyeHHUs BCEX
€CTECTBCHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYCCKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YPOBHE, HEOOXOAUMOM JIIi OCBOCHHS
KypcoB HH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMyJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTH4YeCKOro aHalu3a 3aKJIaJIbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs oBIajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSMH
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE W KOHKPETU3AINIO, a0CTparupoBaHue U
aHAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/e n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE Yydaliuecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMATUYECKUX MOJICTICH peabHbIX CUTYyalllii W WHTEPIpETAlun
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTUIECKUMU OTKPBITUSIMHU M X aBTOPAMH.

Kypc obnagaer 3HAUMTENBHBIM BOCHUTATENBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, ciocoOCTBYIOIIUN (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHsS, TaK W 4Yepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeTonuku oOydeHHs] aiaredpe M HadyajlaM MaTeMaTH4eCKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «Uucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpukuy, «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM JOoruka». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €eCTECTBEHHO AOMOHSISA JIPYr Apyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasAenaMu. JlaHHBIA Kypc  SIBIIETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopusi MHOXkecTB U Jip. [lo Mepe Toro kak yuamiuecsi OBlaZeBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUUYECKUM alapaToM, Y HUX MOCIEI0BaTeIbHO (OpMHUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyUYeHHblE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajiu3a», JUJIs PelIeHHUs] CaMOCTOSITENIbHO ChOopMyTUpOBaHHOM
MaTeMaTUYECKOM 3a7a4uM, a 3aT€M UHTEPIIPETUPOBATH I1OJYYEHHBIA PE3yibTaT.

CopnepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieil mkoje ocob0oe BHMMaHUE YACISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  JEWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pPallMOHANIBHO BBIIOJHATh JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLCHUBATH
pesynbrar. OOyyaromuecs TOJYy4arOT HaBBIKH MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUSA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS U HEPABEHCTBA» pEANU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasielie MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LENblX, PAalHUOHAIBHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTapU(MHUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIEIOBAHUHT
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHUWH MPHUKIATHBIX 3a/1ad U 3a]ad Ha
HaxOoXKJEHUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHUl (yHkuuu. [laHHas
colepkaTeslbHas JUHUS BKIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHH
BBINIOJIHATE pacy€Tsl MO (opMynaMm, NpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHM, a TAKKE BBIPAKCHUM,



COJEpKAIINX CTENeHH W Jorapudmbl. bmaromaps u3ydeHuio anreOpamyecKoro
Marepuajia MPOUCXOMUT  JalbHEWIee  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINUICHUS YYaIIuXcs, (GOPMHUPYIOTCS HABBIKH JETyKTUBHBIX
paccykieHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEW W 3aBUCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa
npemnaracT 3(PQGEKTHBHBIC WHCTPYMEHTBI JUIS PEMICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIUM ©W TpaduKU» TECHO
NEPeIUIeTaeTCs ¢ IPYTUMHU JIMHUSAMU Kypca, MTOCKOJIBKY B KAKOM-TO CMBICJIC 331aéT
MOCIIEI0BATEIbHOCTh U3yYeHUs MaTepuania. Nzydyenue CTCTICHHOM,
MOKa3aTeIbHOM, JIOTapu(PMUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHI, MX CBOWCTB
U rpadMKOB, UCIOJb30BaHNE (DYHKIMHA JUTsI pEIICHUS 3a7ad U3 JAPYTrUX YIeOHBIX
NPEIMETOB U PEaIbHON KU3HU TECHO CBSA3aHO KaK ¢ MATEMAaTHYCCKUM aHAIM30M,
TaK U C PCIICHWEM YpaBHEHWUH W HepaBeHCTB. I[Ipw 3ToM OOJbIIIOE BHHUMaHHE
ynensiercss (OPMHPOBAHUIO YMEHHUS BhIpakaTh (OpMYJIaMU 3aBUCHUMOCTH MEXIY
pPa3IUYHBIMUA BEJIWYMHAMH, HCCICIOBATh TOJYyYEHHBIC (YHKIIMH, CTPOHMTH HX
rpaduku. Matepuan 3Toi cojepKaTeIbHOM JTMHUW HAIlCJICH Ha pa3BUTHE YMCHHM
M HaBBIKOB, MO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYMHAMH B
pasnmuuHoON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUJICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIlUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHusi «Hauama maTreMaTHyecKOro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIE0BATh U
CTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHUYECKUX MOJENeld peaabHBIX CHUTYaIlUui,
HAXOXXJCHUSI HAWIYYIIeTO PEIICHUS B TPHUKIAJHBIX, B TOM YHCJIE COIMAIBHO-
HPKOHOMHYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHan3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUIICHUSI, (OPMUPOBAHUIO YMEHUW PpACIIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHMKEe M HCKyccTBe. OOydarommecs Yy3HAIOT O
BBTAIONINXCS PE3YNbTaTaX, IMOJIYYEHHBIX B XOJE Pa3BUTHS MAaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepsxatenpbHO-MeTOANYECKass TUHUS «MHOXKECTBa U JOTHKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB.  T€OpeTHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHKH W TIPEJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaTroMy BaXHO AaTh BO3MOMKHOCTH IIKOJBHUKY IIOHMMATh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaThb €ro i
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O  MOJIEIMPOBAHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHajiu3a |
WHTEPIIPETAllU ITOJYYEHHBIX pE3yiabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepuai Kypca IUPOKO UCIIOIb3YyeTCs
IUI pelIeHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliuMecs pa3BUBaIOT HAOJIIOJATENIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsiemy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl MU Hayajdl MaTeMaTHYECKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonanbabie yucna. OOBIKHOBEHHbIE U JE€CSITHUHBIE APOOH, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 334 U3 Pa3jINdHbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHblE W HMppPAlMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JNeUCTBUTENBHOrO yucia. Mcmonb3oBaHue MOAXoAsmed  (GOpMbI  3alUCH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHEe HEPaBEHCTBA.
Meton HHTEPBAIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHNU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HM.

DyHKUNM U TPaPUKH

OyHkmus, crnocoObl 3amanus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHuss 1 MHOKECTBO 3HaueHWW ¢yHkunu. Hymn dyHkmmm.
[TpoMesxyTkn 3HAKOMOCTOSIHCTBA. UETHBIE U HEYETHBIE (DYHKITHH.

Crenennas (pyHKIMs ¢ HATypaJibHBIM U 1IEIbIM MoKa3arenieM. EE cBolicTBa u
rpa¢uk. CBolicTBa U rpad K KOpHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Hayajga MaTteMaTH4ecKoro aHajmu3a

ITocienoBaTenbHOCTH, cocoOBI 3aJaHus MOCIEI0BATCILHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. Mcnonb3oBaHWE MPOTrpeccuu s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, omnepaluyu HajJ MHOXXecTBamu. Jluarpammel Jiliepa—BeHnHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINMCAHUS pPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncina. [I[pu3Haky 1eTUMOCTH LENIbIX YHCEIL.

Crenens ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIPAXKEHUI, COACPIKAIIMX JTOTapUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMUX CTEIIEHH C PANMOHATBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTrOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHBIX 3a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 pa3jInuHbIX 00JIacTel HayKu M peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepuwomnmueckne  dyHknuu.  [IpoMexxyTkum  MOHOTOHHOCTH
byakiuu. MakcumMymbl U MUHUMYMBI (QyHKIuu. HamOomnbiiee W HanmMeHbIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3a]ad U3 JAPYTUX Y4EOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMKA. MeTo HHTEPBATIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne Mpou3BOAHON K UCCiIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxosxaenue HanOobllero 1 HaMMEHbIIEro 3HayeHusl QyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4YlIEro pEUICHUs B
OpPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOrO
bopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBoOOpa3HbIX.

WNurterpan, ero reoMerpudyeckuii u (U3NYECKUN CMBICI. Bpruucienue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JOCTH>KEHUE Ha YPOBHE CpeiHEero o011ero o0pa3oBaHus CAEAYIONIUX TUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMM B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCHUICKMX MAaTEMATUKOB M POCCUHCKON MaTeMaTUYECKOW IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHXKEHHH B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUSA, DJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaT€MaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE€ MHUTaHKE, COATTAHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); buszruecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoclUTaHUE:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

llenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HAyKu KakK c(epbl 4elOBEYECKON MesTebHOCTH, JTAloB €&
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTHS ILMBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
WHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOEHUS MPOrpaMMbl YUYEOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308blX KOCHUMUBHBLIX NPOYECCO8 00OVHAIOWUXC (0CB80€eHUe
Memo0o08  NO3HAHUSL — OKpYyJcawe2o  mMupa,  NpuUMeHeHue  JI02U4eCKUX,

uccie008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble ornueckue NeUCTBUSA:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MTPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHPOBATH
OmNpeNesiecHUs]  MOHSTHI;  yCTaHABIWMBATh  CYLIECTBEHHBIM  MpPU3HAK
KJ1laccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurst B (aKTax, [aHHBIX, HAOJIONCHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEpUM I BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIEe U OT IPOTHUBHOI0), BHICTpanUBaTh apryMEHTAaLHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIHE TMPOTHBOpEUYHE, MpoosIemMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHHUS U BBIBOJBI IO pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEIOJIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmarnueii:

BBISBJIATH AeUIUThl WHGOPMAINH, JAaHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IUYHBIX BUIOB U (HOPM MPEACTABICHUS;

CTPYKTYpHpPOBaTh WH(OpMAIHIO, IPEACTABIATH €€ B pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

CchOpMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YVUAIOUUXCSL.
OOmeHue:

BOCHPUHMMATh H  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJYyUYEHHBIN pe3yIbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HAa MTOUCK
pEelIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYKICHHMSIMU JpPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYKUBATh pa3jiMyMe M CXOJICTBO MO3UIIMIMA; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMHA TMPOAYKT IO KPUTEPHUSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranuzaius:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

Y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JNESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY MIPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHU S

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh npuOaumKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh IPUKUJIKY U OLIEHKY Pe3yJIbTaTa BHIYUCIICHUN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEeHHU;
UCIIOJIb30BaTh MOAXOASIIYIO0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHNUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUSIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; LEJOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe npeoOpa3zoBaHusl LENbIX, PAMOHAIBHBIX W HPpPalMOHATBHBIX
BBID&XXCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKW U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBISATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C HCIIOIb30BAHUEM alapaTa ajreopsbl.

DyHKUNM U TPaPUuKu

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aJaHus (PyHKLIMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAY€HUU QYHKIUH, TpaduK (PYHKIUU, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUUMA 1715 pelIeHUs] ypaBHEHUI.

Crtpoutb U uuTaTh rpaduku JUHEHHON (DYHKIHMM, KBaAPAaTUYHOW (DYHKIUH,
CTeNeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN UIsI  UCCIIENOBaHUA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJa4 W3 APYrHX YUeOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKoro aHajaImu3a

OnepupoBaTh TMOHATHUSMHU: [OCJIEIOBATEIBHOCTh, apupMeTHdecKkas u
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBIBalOIIasi TIeOMETpHUYEcKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOIIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA IOCIEI0BATENBHOCTEW U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHA: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peaslbHbIX IPOLECCOB W SBJICHUM, NMPU peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JICIIMMOCTH LIEJIbIX YUCEII, PA3JIOKEHHUE YHCJIA HA MPOCTHIE MHOMKUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM YHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH MOHATUAMU: JOTapu(PMUUYECKOE YPaBHEHUE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUISl PEIIEHUS IPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJadyH,
MCCJIeI0BAaTh OCTPOEHHBIE MOJIEIH C UCTOJIb30BAHUEM arllapaTa anreopol.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
UCCleIoBaHus (PYHKINH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'paUKH JTUHEHHBIX YpPaBHCHHI
Y WCIIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKIIWS, TPOU3BOAHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MOHATHAMM: [E€pBOOOpa3Hasi W  MHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 13 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
YpaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 |
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmudeckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpudeckue GyHKIIUN U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpan u ero npuMeHeHUst 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbHble U 1enbie yncina 6
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

MHo3x€ecTBO, Onepaly Hajl MHOKECTBAMHU.
JHuarpammel Diinepa—Benna

Pammmonansuaeie yncina. OOBIKHOBEHHBIE U
JECTUIHBIC IPOOU, TTPOTICHTHI,
OECKOHEYHBIE MTEPHOMUECKHIE TPOOH

Apudmernueckue onepauu ¢
palnMoHaIbHBIMU YUCIIAMH,
IpeoOpa30BaHUs YHCIIOBBIX BBIPAKEHUN

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelIeHUs IPUKIAIHBIX 3a7ad U3 Pa3INdHbIX
oTpacJiel 3HaHUW U peajbHOU KU3HU

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHUs MIPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
oTpacJel 3HaHUU U peaabHON KU3HU

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U
HppanoOHaJIbHbIC YHUCJIa

Apudmernueckue onepaiuu c
JNeUCTBUTENFHBIMU YUCIIAMU

[TpuGnnxEHHbBIE BEIYMCIIEHUS, TpaBHUIa
OKpYTJIEHUS, TPUKUIKA U OLEHKA
pe3yibTaTa BEIYMCICHUN




ToxnecTBa U TOXXAECTBEHHBIE

9
peoOpa3oBaHms
10 VYpaBHeHME, KOPEHb YPAaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Mertox UHTEPBAJIOB
13 Pemenue nensix 1 1poOHO-pallMOHANIBHBIX
YpaBHEHUIN U HEPABEHCTB
Kontponsnas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanvionaneHbIE ypaBHEHNS U HEPABEHCTB"
15 DyHKIUSA, CTIOCOOBI 3aaHus (PYHKITHH.
B3aumHo o6paTHbIe GyHKIMH
I'paduk dyakumun. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyakuuu. Hymm
¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA
17 UeETtHbie 1 HEUETHBIC (PYHKITMH
CreneHb C 1EJIBIM IOKA3aTeNIEM.
18 CrannmapTtHas ¢opma 3armcu
JEHUCTBUTEILHOTO YUCIIA
Hcnons3oBanue moaxoasmieii hopmbl
19 3alUCH ACUCTBUTENbHBIX YUCEI IS
peuieHus NpakTUYECKUX 3a/1a4y U
MPEACTABICHUS JAHHBIX
CrenenHas GyHKIMS C HATYpPaJIbHBIM U
20 LIeJIBIM TToKa3areseMm. E€ colicTBa u
rpaduk
71 ApupmeTrueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTnuecknii KOpeHb HATYpaIbHON

22
CTENEHU

3 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENIEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOU CTENEHU

)5 CaoiicTBa apr(METUYECKOTO KOPHS
HATypajdbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
Nn—O¥ CTENEeHN

7 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU
Nn—O¥ CTENeHn

)3 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—OW CTEIEHU

29 JeiicTBust ¢ apupMEeTHUIECKIMHU KOPHSIMU
N—OW CTEIEHU

30 JelicTBust ¢ apuPpMETHUESCKUMHU KOPHSAMU
N—OM CTENEeHU

31 Pemenue uppanmoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

0 Peurenne nppaiiioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

1 Penienne nppanoHaIbHBIX YPABHEHUH U
HEPaBEHCTB

34 Penienne nppaiioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

35 Penienne nppanioHaNbHBIX YpaBHEHUHN U

HCEPaBCHCTB




36 CBoiicTBa u rpaduk KOpHS N-0il CTENEHN 1

37 CBoiicTBa u rpaduk KOpHS N-0il CTENEHN 1
KonTtposnsHas paboTa o teme

o "ApudMeTHIECKUi KOpEHb N—O1 CTETICHHU. |
UppanmonanbHbie ypaBHEHHS U
HepaBeHCTBa"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO |
aprymeHra

40 CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO |
aprymMeHra

41 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC 1
YHICIIOBOTO apryMeHTa

0 ApKCUHYC, QpKKOCHUHYC M apKTaHT'€HC |
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 ONpEECICHUE TPUTOHOMETPUYECKHUX 1
(yHKIIHMI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 OIpeeICHUE TPUTOHOMETPUYECKHUX 1
(YHKIHI YUCIOBOTrO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

49 IIpeoOpa3oBaHre TPUTOHOMETPHUUECKUX |
BBIPAXKCHUM

50 IIpeobpa3oBaHne TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUI




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUH
57 [IpeobpazoBaHre TPUTOHOMETPHIECKUX |
BBIPAKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAKCHUIN
54 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenune TpUroHoMeTpHUUECKUX YpaBHEHHUM 1
56 Pemenune TpUroHoMeTpHUUECKUX YpaBHEHHUM 1
57 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1
58 Pemrenne TpuroHOMeTpUYECKUX YPABHEHUI 1
59 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyisi
60 TPUTOHOMETPUHU. TPUTOHOMETPUUYECKHE 1
ypaBHEHUS"
IlocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS
61 nocJeaoBaTenbHOCTE. MOHOTOHHEIE 1
[I0CJIEI0BATEIbHOCTH
Apugpmernueckas 1 reoMeTpudeckas
& nporpeccuu. Mcnosp3oBaHue Nporpeccuu |
JUISL pELIeHUs peabHbIX 3a7a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBaIOLIEH reOMEeTPUUECKOI MPOrpeccuu
64 dopMyiia CI10KHBIX IIPOLIEHTOB 1
65 dopmyrna CI0KHBIX TPOLIEHTOB 1




O0001enue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTn3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIJMYECTBO YACOB I1O0 68

[TPOTPAMME




11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeleM 1
2 CBoiicTBa cTeneHU 1
3 [IpeoGpa3oBaHue BbIpaKEHUH, COAEPIKALLINX |
paloHaIbHbIE CTEIIEHH
4 [IpeoGpa3oBaHue BhIpaKEHUH, CoAepKAIINX 1
paloHaIbHbIE CTEIIEHH
5 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALUX |
paloHaIbHbIE CTEIICHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
7 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
8 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIMSA, €€ CBOWCTBA U |
rpaduk
KonTtponsnas pabora no teme "CremneHs ¢
12 paIOHaTILHBIM [TOKa3aTeJIeM. | |
[TokazarensHas ¢pynkuus. [lokazarenpHbie
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecATUYHBIE U HATypaJbHbIE JIOTapUPMBbI 1




[IpeoOpazoBanme BEIpAKEHUH, COACPIKAIUX

15
norapupMsl

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIX
norapumMsl

17 [IpeoOpazoBaHue BRIpaKEHHIA, COACPIKAIIIX
norapumMsl

18 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

)1 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

2 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

3 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpaduk

24 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpaduk

’s Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

7 Tpuronomerpuyeckue GyHKIHUU, UX
CBO¥CTBa U rpaduku

)% Tpuronomerpuyeckue GyHKIUU, UX

CBOIcTBA U IrpauKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPABEHCTB

30 [Ipumepbl TPUrOHOMETPUUECKHUX
HEPABEHCTB

31 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

0 [Ipumepbl TPUTOHOMETPHUYECKHUX
HEPAaBEHCTB
KonTponsnas pabora no teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHcTBa. Tpuronomerpuyeckne
GbyHKIIUU 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITNN

35 Meroa MHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB

36 Meroa MHTEpBAJIOB ISl pELICHUS
HEPaBEHCTB

37 [IpousBonanas GyHKIUH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuii u GU3NYECKUIN CMBICT
MPOU3BOTHOM

40 I'eomerpuueckuit 1 GuU3NIECKU CMBICI
MIPOU3BOJHOM

41 IIpoun3BoHbIE IIeMEHTAPHBIX QYHKIUH

42 [Ipon3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




[IpousBoaHAasA CyMMBbI, IPOU3BEICHHS,

43 .
9acTHOTO (DYHKIUH

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA
[IpuMeHeHne npon3BOIHOMN K

46 HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K

47 Hccae0BaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 rccaeaoBaHuIo (PyHKIIMI HAa MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

49 UCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxosxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHus (QYHKIUHU Ha OTpE3Ke

51 HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs (QYHKIUHU Ha OTpe3Ke

57 HaxosxaeHue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpPE3Ke

53 HaxosxaeHne HanOoJIbIIero ¥ HAaMMEHbBIIETo
3Ha4YeHusl QYHKIIUU Ha OTpe3Ke

54 HaxosxaeHne HanOoJIbIIero 1 HAMMEHBIIETO

3HAYCHUA (I)YHKI_II/II/I Ha OTPC3KEC




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

53 3Ha4YeHUs1 (QYHKIIUH HAa OTPE3Ke
[IpuMeHeHne npou3BOIHON IS
HAXOKJCHHS HAWITYYIIErO PEUICHUS B

56 MPUKIAIHBIX 3aja4ax, Ui ONpeeIeHUs
CKOPOCTH TIpoILIecca, 3aJaHHOTO (popMyson
WM rpapuKOM

57 KonTponbHas pabora no teme
"[IpousBoanas. [Ipumenenue nponszBoaHon"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabnuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U Gpu3nyecKuit
CMBICIT MHTETpajia

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

2 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

63 Beruncnenue unrerpana no gopmyie
Herorona—JleiiOauna

64 Beruncnenue unrerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHMIA

66 Brruucnenue unrerpana no gopmyie
Herotona—1Jleii6Huna

67 Cucrembl TMHENHBIX YPaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perienne npukiIagHbIX 3a7a4 ¢ MOMOIIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IICJIBIX,
palMOHANBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUIN U HEPABEHCTB

72

Cucrembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAllUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

74

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB GpyHKIUI 1715
pelIeHUs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHns ypaBHEHUN U CUCTEM

77

[IpuMeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pasIn4yHbIX o0sacTen
HAyK{ U peaIbHOM KU3HU

78

KonTtponpHas padota no Teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HaTypanLHHe n OCJIbIC YKClla B 3aa4ax U3

79 .
peaTbHOM JKU3HH

20 HarypanbsHbie u 1ienbie yncia B 3a7a4ax u3
peanbHOM KU3HU

81 HarypanbsHbie u 11e1p1e yiciia B 3aja4ax u3
peaTbHOM )KU3HU

82 [Ipu3Haky JeNMMOCTH LEIBIX YUCE

83 [Ipu3Haky JeTMMOCTH LIEIBIX YUCEI

84 [Ipu3HaKy NeNMMOCTH HETBIX YUCEI

25 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHUHN. YpaBHEHUS

26 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

28 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

29 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHUNA. YpaBHEHUSA

91 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHui. HepaBeHncrea

9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencraa

93 [ToBTOpenue, 06001IeHNE, CCTeMaTH3aIUs




3HaHui. HepaBeHncrsa

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3aIUS

94 . 1
3HaHui. HepaBencraa

95 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUS |
3HaHuN. CrucTeMbl ypaBHEHUI

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHu. OyHKIUK

08 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui. yHKIUK

99 Hrorosas koHTpoJBbHAs paboTa 1

100 Wrorosas koHTposbHas paboTa 1
O0o001enue, cucTeMaTH3alusa 3HaHuH 3a

101 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccoB
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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