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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB pazpaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYECKOrO aHajiu3a B CTaplled IIKoJe YydJarluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W HHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,
TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTEIBHON
KOHIICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBINA Pe3ysIbTar.



B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

CtpykTypa Kypca «Anredpa v Hayaaa MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIIEIYIOLUE COJIEPKATEIBHO-METOANYECKUE JIMHUK: «YHca M BBIYHUCICHUSY,
«Pyukuuun v rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTE€MaTU4YeCcKoro aHanu3a», «MHoXecTBa U JIoTHKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIAsCh HOBBIMM TE€MaMM M  pasaeinaMu. JlaHHBII Kypc  SBISIETCS
UHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepKaHUEe HECKOJIbKUX
MaTEMaTUYECKUX JUCLUIUIMH: anredpa, TPUrOHOMETPHsI, MaTEMaTUUECKUI aHAJIU3,
Teopusi MHOkecTB U Jp. [lo Mepe Toro kak ywariuecs OBIaAeBalOT BcE Oosee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCJIEI0BaTENbHO (hopMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluM, TPUMEHATh 3HAHHUA, IOJyYEHHbIE B Kypce «Auredpa W Haudaia
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PELIEHUsI CAMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT.

ConepkarenpHO-MeTOaUYECKasl JIMHAS «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikone oco0oe BHUMAHHE YACISIETCS
(OpPMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE pPAa3IMYHBIX (OpM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pallMOHAJIBHO BBINOJHATh JEHCTBHA C HUMH, JelaTb IPUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommuecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BbIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YMCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWHU BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJIbKY B KaXJOM pasjliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3IUYHBIMM METOJAaMU pEUIeHUS] UEJbIX, PalMOHAbHBIX, HPPAlMOHAJIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpABHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHMS UCIIOJIB3YIOTCS IIPH MUCCIIEAOBAaHUI
(GYHKIMI ¢ MOMONIbIO MPOU3BOJHON, PEIICHWH MPUKJIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONbIIMX W HAUMEHbIIMX 3HaueHUd QyHkuuu. [lanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKECHUH,
COJEpKaIlMX CTENeHUu U JorapudMmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana OPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AJTOPUTMUYECKOTO U
a0CTpAaKTHOrO MBIIIJIEHUS Yy4aluxcs, (OPMHUPYIOTCS HAaBbIKA JI€TyKTUBHBIX
paccyxaeHudd, paboOTbl €  CHUMBOJbHBIMU  (QopmMamu,  MPEICTaBICHUS



3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AusreOpa
npeniaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBl MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxxarenpHo-MeTOIMYeCKass JHHUSA «DYHKIMM U TpaduKu» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEI0OBATEIbHOCTD W3Yy4EHHUS MaTepuana. N3yuyenue CTENIEHHO,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCHIOIB30BAaHUE (DYHKUMU JUIsl PEIICHUs 3a4ad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh IOJIY4YEHHbIE (PYHKIMHM, CTPOUTHh HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Haudana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYLECTBEHHO PACIIMPUTh KPYTI KaK MAaT€MAaTHUYECKHX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX O0YYarolMMCs, Y KOTOPBIX MOSIBISAETCS BO3MOKHOCTh UCCIEN0BATh U
CTpOUTHh Tpa@uku (QYHKIUH, ONpenensTb WX HauOOJIbIIME U HaWMEHBLINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyalluu,
HAXOXKJEHUSl HAWIy4dlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIIEHUSA, (OPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSIBIEHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM TEOpUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH U MpeajiaratroT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE TUCLUILUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM M HCMOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.



B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHMS
TUX MOjeNield C MOMOIIbIO amnmapara aiareOpbl ¥ MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUU TIOJYUYCHHBIX PEe3yNbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXKIbIN
U3 pa3/iesioB MIPOrpaMMBbl, MOCKOJIBKY BECh MAaTEPHA Kypca HIMPOKO HUCIIONIb3YETCs
JUISl peleHus] PUKIAAHBIX 3a1a4. [Ipu penmeHnn peanbHbIX MPaKTHYECKUX 3a7ad
y4daluecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTcsl B MPOIECCE M3YyYEHHUs BCEX TEM Kypca «AureOpa W Hadana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydyeHHE Kypca ainreOpbl M Haval MaTEMaTHYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE W JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu.  ApupMeTHUYecKue  Oomepauud C
palMOHAIIBHBIMU YMCIaMU, TpeoOpa30BaHus YUCIOBbIX BeIpaxeHui. [IpuMenenue
Ipobeil 1 MPOLEHTOB ISl PELIEHUs] MPUKIAIHBIX 3a/1ay U3 Pa3IMYHBIX OTpacieu
3HAHUU U PEATIbHOU KU3HU.

JelictButenpHble  yucia. PanuoHanbHBlE W UppALMOHAIIBHBIE YHCIIA.
Apudmernueckue omnepauud € JEeUCTBUTENbHBIMU yuciamu. [lpulmmxeénnbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenmenb ¢ menbiM  mokazateneMm. CranmaptHas (Qopma  3ammcu
JNEeUCTBUTENHLHOTO uucna. HMcmonp3oBanue monxonsmied GoOpMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS MNPAKTUYECKUX 3a4ad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOM  cremeHu.  JleictBusi ¢
apu(pMeTHYECKUMU KOPHSMHU HAaTYpaJbHOM CTETICHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA



ToxaecTBa U TOKIECTBEHHBIE IPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUECKHUE (OPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meton MHTEpBAJIOB.

Pemenue 1ienpix 1 1poOHO-PAMOHATLHBIX YPaBHEHUN U HEPABCHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pelienre TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpyuMeHeHNE ypaBHEHH U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

@OyHKIUsA, crnocoObl 3amanHus GyHknuu. ['paduk  GyHKuu. B3aumuO
oOpartHbie (QYHKITUH.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas (QyHKIMA C HATypallbHBIM U IIEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHH.

TpuroHoMmerpuueckass OKPYKHOCTb, OIpPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATCIbHOCTEH.
MOHOTOHHBIE MOCIETOBATEIBHOCTH.

Apudmerrueckas ¥ TeoMeTpUUEcKas Mporpeccuu. beckoneuHo yoObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YObIBaIOIIEH reoOMeTpUYeCKOn
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcmonbs3oBaHuEe mporpeccuu IS
pelIeHns peajbHbIX 3aJ1a4 IPUKIIAIHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauud Haj MHoOxkecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOXKECTBEHHOIO ammnapara JUisli OMUCaHUsl pealbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

11 KUIACC

Yuciia 1 BBIYUCICHUA

Harypanbnsbie u uesnsie uyncia. [IpuzHaku 1e1MMOCTH LENBIX YHCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudwm uucna. JlecssTuaHbIC U HATYpaJbHbIC JOTapU(PMBI.
YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.



[IpeoOpa3oBanre BBIpRXKEHUN, COACPXKAIIMX CTENEHH C palMOHAJIbHBIM
IIOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesnbHbIE yPAaBHEHMSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NMpUKIaJHBIX 337a4 C IOMOIIbBIO
CUCTEMBI JJMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHHMH, CHUCTEM UM HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

®ynkuusa. Ilepuogmueckue  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHkuy. MakcumyMbl 1 MUHUMYMbI (QyHKiuu. HanGomnblnee u HauMeHblee
3HaueHHE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u Jorapupmuueckas QyHKINN, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpagukoB GyHKIUN ISl PEIICHUsS YPAaBHEHUM W JIMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS IMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable GyHKIIMH. MeToI HHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IpousBoanas  pyHkuuu. ['eomerpuueckuid ©  (QU3UUECKUH  CMBICTT
IIPOU3BOTHOM.

[IpousBoaHbie  dJMeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHI.

[IpumMeHeHue Mpou3BOAHON K MCCIENOBAHMIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMymbl. Haxoxxaenue HanOoNbIIero 1 HaMMEHbILIEro 3HayeHus: QyHKIUH Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM UL HAXOXKICHUSA HAWIIYdIlEero peELIeHUs B
NPUKIIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid W (HU3MYECKUN CMBICT. Brruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

IINIAHUPYEMBIE PE3YJIBTATBI



OcBoenne ydeObHOrOo mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JOCTIKEHHUE Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus CICAYIOIINX TUIYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['pasxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UITUN 00YUAIOMIErocsl Kak aKTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUA B
MHTEpecax 3J0pOBOro U 0€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD



Oynymelr mnpodeccnrt W peanu3oBbBIBaTh COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO0Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHYECCKOW KYJIbTYPhI, TOHUMAHWUEM BIIASHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKawIleld cpeapl, IIaHUPOBAHUS TIOCTYIIKOB M OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMAaHHEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KYJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICOBATEIBCKYIO EATEIHHOCTh
WHIMBHUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00ecnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 0OVUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

bazoBbie JIorn4ecKue NeUCTBHUS:

e BBIABJIATH U XapaKTePHU30BaTh CYIIICCTBCHHBIC MPU3HAKH MAaTEMaTHUCCKUX
OOBEKTOB, TMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  IOHATUMH; YCTaHABIIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHWS, KPUTECPUHU
IPOBOJIMMOT'O aHAJTN3a;

e BOCIpPUHUMATh, (HOPMYJIMpPOBATH M  MPEOOPA3OBBIBATE  CYXKICHHS:
YTBEPIUTCIIbHBIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM  H
NPOTUBOpeYMs B (akTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeNaTh BBIBOJABI C HCIOJH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaATh CMOCOO perieHus y4eOHOUM 3amaud (CpaBHMBATh HECKOJBKO
BApUMAHTOB pelUIeHUs, BBHIOMpaTh Hauboee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble nccnenoBaTenbcKue 1eHCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIEOBATEIbCKUM MHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

« TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOATENIBHO (pOopMyIHpoBaThH 0OOOOIIECHUS U BBIBOJBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarmeii:

e BBIBIATH JNeuimthl MHPOpPMAIUU, JAaHHBIX, HEOOXOMAUMBIX JJI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WHPOPMANWIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M ()OPM MPEACTABICHMS;

e CTPYKTYpHpPOBaTh MH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHWBATh HaAEKHOCTD nHopMaIuu 1o CaMOCTOSITENIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

chopMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

Oowenue:

e BOCHpPHHMMAThL M (QOPMYIHpPOBATH CYXJICHHUS B COOTBETCTBUU C
YCIIOBUSIMHU M TEJIIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO



TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3IMYMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPEe3eHTAI[MU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W  MCHOJB30BaTh  MNPEUMYLIECTBA  KOMAHIHONM U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1€
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThl, pacrpeaensTh BUAbI padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMHU UJE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOIIUNA MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Yuusepcanvnvie  pecynamuenule oelicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTMIU.
Camoopranu3zanus:

COCTAaBJIATH IJIaAH, AJITOPUTM PCUICHUA 3aaa4H, BBI6I/IpaTI:: CIoco0 pemcHus C

y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysbTaTa peluieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€IW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMaTHYSCKOTO aHAIH3a»
Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CIIEYIOIIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa v BIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIICHTHI.

Bremonusate  apudmernyeckue — omepanmud € palMOHAIbHBIMU U
JEHUCTBUTEIILHBIMU YHCIIAMH.

BoimonHaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOJIB3YS MIpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKAa3aTeleM; CTaHIapTHAs
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
MCITI0JIB30BAaTh 3aMKMCh MPOU3BOJIBHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
panMoHaIbHOE, UPPALlMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoimonHsaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W periaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BbInonHATh MpeoOpa3oBaHUsl LENbIX, PALMOHAIBHBIX W HPPAlMOHAIBHBIX
BBIDOXKEHM W pellaTb OCHOBHBIE THUIbl  LIEJbIX, pPAalMOHAIBHBIX U
UPpaLMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELICHUSI MATEMAaTUYECKUX 3a]1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallUM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKEHHS, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHMIO 3aJadd, HCCIEI0BaTh
NOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIacTh
ONpEJEeNeHUs] U MHOXKECTBO 3HaueHM (QyHKIuU, Tpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIHUH, HYJIU
(GYHKIINH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pelieHus] ypaBHEHUH.



CrtpouTh U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM MOKa3aTelIeM.

Wcnonp3oBaTh Tpaduku (QyHKIUN I HWCCICIOBAHUS IPOIECCOB M
3aBHCHMOCTEH TIpH pEelICHUH 3a7ad U3 JPYTUX YYeOHBIX MPEAMETOB U peaTbHON
KU3HU; BBIpaxaTh POpMyIaMH 3aBUCUMOCTH MEXITY BEIIMINHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh NOHATUAMU: TOCIEJOBATEIBHOCTh, apupMeTHyeckas u
reOMETPUYECKast IPOTPECCHUH.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBIBaKOLIas Te€OMETpUYECKas
porpeccusi, cymma 6eCKOHEYHO yOBbIBAIOIICH reOMETPHUUECKOM MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEILHOCTENH U MPOTPECCUM IS PEIICHUS
pEaNbHBIX 3a/1a4 MPUKJIAJTHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar [Jjisl  OMHCaHUs
peallbHbIX TPOIECCOB M SABICHUHN, MPU PEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAEICHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKU JIEJIMMOCTH LIENBIX YUCEIl, PA3JI0KEHUE YUCIIAa HAa TIPOCTHIC MHOKUTEIIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTth MOHATUSMU: JOrapu(p™M UHCa, NECATUYHBIE U HATypajbHbIE
JorapupMsl.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEPUPOBATh MOHATUSAMM: TOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIUX JIOrapu(Mmbl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTApU(MUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenust mpocTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEMHBIX YpPABHEHUN U €€ PEILICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.



HaxoauTp pemeHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEHW PAllMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3a/1ayH,
UCCIIEI0BATh IOCTPOEHHBIE MOJIENIN C UCTIOIb30BAaHUEM arlIapara aareOpsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMM: TEpHOAMYECKass  (DYHKUHUSA, TMPOMEKYTKU
MOHOTOHHOCTH ()YHKLUMH, TOUYKHM OJKCTpeMyMa (yHKuMH, HauOoJbpliee U
HauMEHbIlIEE 3HA4YE€HUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh MX [
UCCIIE0BaHMsI PYHKINH, 3aJaHHOU IpauKoOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JIOTapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH rpaUKy JTUHEHHBIX ypaBHEHUI
Y WCIIOJIb30BaTh UX JUIA PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIME Ui UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BaTh F€OMETPUYECKHUIN U (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelIECHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBbI, TPUMEHSTh PE3YJIbTAThl UCCIEI0BAHUS K MOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErO PEIICHUS B
NPUKJIAJHBIX, B TOM YUCIIE COLMATIbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATHSMHU: TEepBOOOpa3Has U  HHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIT HHTETpaIa.

Haxonuthe nepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIMI; BBIYMCISTH MHTErpaj
no ¢popmyne HeroTona—JIenOHuna.

PemaTte npukiiagHeie 3a1auv, B TOM YHUCIIE COLHMAIBHO-3KOHOMHYECKOTO U
du3nYeCKOro XapakTepa, CpeJICTBAMH MAaTEMaTHYECKOTO aHAIM3a.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/

KounuectBo yacos JJIeKTPOHHBIE
(uu¢posbIe)
oOpa3oBareJib
HbIE Pecypchl

HaumeHoBaHue pa3iesioB u
Bcer Kourpouasn IIpakrnuec
TeM NPOrpaMMblI
0 ble pa0doThl  KHe padoThl




MHoxecTBa pallMOHAJIBHBIX U
JIEWCTBUTEIIbHBIX YUCEN.
PanuonansHble ypaBHEHUS U
HEPaBEHCTBA

Oynknun u rpaduku. CreneHb
C LEJIBIM [TOKa3aTesIeM

14 1

Apudmerndeckuii KOpeHb N—0OH
crenenu. MppauroHanbHbie
YPaBHEHUS U HEPABEHCTBA
Dopmysl

TpuronoMerpuu. Tpuronomerpu
YECKUE YPaBHEHUS
[TocnenoBarenbHOCTH U
IIPOrPECCUU

18 1

22 1

[ToBTOpEHHE, 0000IICHUE,
cHUCTEMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68 4 0

11 KJIACC

Ne
n/
n

KoJsnuyecTBo 4acoB

HaumenoBanmue
pa3aeaoB U TeM Bceer

NMPOrpaMmbl 0

Crenens ¢
palroHaIBLHBIM
MOKa3aTelieM.
Iloka3zarenpHas
byHKLHS.
ITokazarenbHEIC
ypaBHEHUS U
HEpaBEHCTBA

12

Jlorapudpmuueckas

GyHKIUS.
Jlorapudmuueckue 12
ypaBHEHHS U

HEpaBEHCTBA

Kourpoabsnbl  IIpakTHuecku

e padoThbl e pabdoThbI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJbHbI
e pecypchbl

Tpuronomerpuueckn
e pyHKIUHU U ux
rpauKy. 9
TpuronomeTpuaeckn
€ HEpaBEHCTBA
[Ipou3sBoHasl.

24
IIpumeneHne




IIPOU3BOJHOM

Hurerpain u ero
IIPUMEHEHUs

Harypanbnsie u
LIEJIBIE YNCIIA

Cucremsl ypaBHEHUH 12 1

[ToBTOpEHME,
0000111eHHE,
CHCTeMaTH3aIlns
3HAHUU

OBIIEE KOJIMYECTBO

YACOB I10 102 6

I[TPOT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

18 2

Koan4yecTBO 4acoB

Ne
n/ | Tema ypoka Bcer Kourpoabn IIpakrtuyeck
1 0 ble padoTbl  He padoThI

Jlara
H3Yy4YeH
us

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/ibH
ble pecypcehl

MHOX€eCTBO,
OTiepaliy HaJl
MHOXECTBaMHU. 1
JunarpamMmsl
Diinepa—Benna
PanmonannHabIC
quca.
OOBIKHOBEHHEBIC U
JECATUYHBIC
IpoOu, MPOIIEHTHI,
OCCKOHEYHBIC
MePUONYECKHE
npobu
Apudmernueckue
oTiepaIuu ¢
parMoHaIbHBIMU
YHCIIAMHU, 1
npeoOpa3oBaHus
YHUCJIOBBIX
BBIPAKCHUIN
[IpumeHenne

npobeit u




MPOLICHTOB JIJIsi
penieHus
MPUKJIATHBIX 3a/1a4
U3 pa3IMYHbIX
OTpaciiel 3HaHUM U
peanbHOM KU3HU

[Ipumenenue
npooOent u
IIPOLIEHTOB JIJIs
perieHus
MPUKJIATHBIX 3a/1a4
W3 Pa3IMYHbIX
OTpaciiel 3HaHUM U
peanbHOU KU3HU

JleicTBUTEIIbHBIC
YHCa.
PannonanbHblEe 1
HWppalrOHAIIbHbBIC
qucia
Apudmernaeckue
Onepauuu ¢
JIEHCTBUTEIILHBIMU
YHUCIaMHU

[TpubmmxEHHBIC
BBIUHCIICHHSI,
npaBuiia
OKpYTJICHHUS,
MIPUKHUIKA U
OIICHKA pe3yJibTaTa
BBIYMCIICHU I

ToxxaecTBa u
TOXECTBEHHBIE
npeoOpa3oBaHus

10

11

VYpaBHeHue,
KOpPEHb YpPaBHEHUS
HepaseHncrso,
pelieHne
HEPABCHCTBA

12

Merton HHTCPBAJIOB

13

14

Pemenue nensix u
IpoOHO-
palMoOHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB
KontponbHas




pabota mo Teme
"MHoxkecTBa
palMOHANBHBIX U
JIEHCTBUTEIILHBIX
YHCEeII.
PanmmonanbHbie
ypaBHEHUS U
HEpaBeHCTB"

15

DyHKITUA, CTTOCOOBI
3aaHus (QYHKIHU.
Bzanmno

oOparHbIe

GbyHKITII

16

I'paduk Gyskmmm.
Ob6nactb
OIpeJIeJIeHUs U
MHOECTBO
3HA4YCHUU
¢bynkuuu. Hymu
GbyHKIHN.
[IpomexyTku
3HAKOIIOCTOSIHCTBA

17

Yétarle n
HEYETHBIE

byHKIIUN

18

CreneHs ¢ 1eJIbIM
IOKAa3aTelIeM.
CrannmapTtHas
(dhopma 3anucu
JNIEUCTBUTEIILHOIO
qucaa

19

Hcnonb3oBaHue
MOJXOASIICH

(b opMbI 3anTCH
JIEHCTBUTEITHLHBIX
YHUCeIT IS
peleHus
MPAKTUYECKUX
3amay u
MpeACTaBICHUS
JTaHHBIX

20

CrenenHas
GyHKIMSA C
HaTypaJbHBIM U
LIEJTBIM




nokasaresnem. Eé
CBOWCTBaA U TpaduK

21

Apudmernueckuit
KOpEHb
HaTypaJIbHOU
CTENEeHU

22

23

Apudmernueckuit
KOPEHb
HaTypajibHOU
CTENEHU
CaoiicTBa
apu(METHIECKOTO
KOpHS
HaTypajibHOU
CTEIEeHU

24

25

CaoiicTBa
apu(pMeTHYECKOro
KOpHS
HaTypaJIbHOU
CTEIEeHU
CsaoiicTBa
apu(pMeTHYECKOro
KOpHS
HaTypaJlbHOU
CTEIICHU

26

27

JeiicTBus ¢
apupMETHIYECKUMHU
KOpHSIMHM N—OU
CTETEeHU

JHeicTBus ¢
apuMeTHyeCcKuMu
KOpHSIMU N—OU
CTETIEHU

28

29

JlercTBHS C
apu(pMETHIYECKUMHU
KOpHSIMH N—OU
CTETEeHU

JHeicTBus ¢
apupMeTHIeCKuMu
KOpHSIMHU N—OU
CTETIEHU

30

JleiicTBus ¢
apupMETHIECKUMHU
KOpHSIMHM N—OU
CTENIEHU




31

32

Pemenue
HppaLMOHATIbHBIX
YpPaBHEHUU U
HEPaBEHCTB
Pemenue
HpPALMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTB

33

34

Pewenne
HppalMOHATIbHBIX
YPaBHEHUU U
HEPAaBEHCTB
Pemenue
HpPPALMOHAIIBHBIX
ypaBHEHUH U
HEPaBEHCTB

35

36

Pemenue
HUPPaIMOHATEHBIX
YpPaBHEHUU U
HEPABCHCTB
CaoiicTBa u
rpaduk KOpHsS N-oi
CTEIEeHU

37

38

39

40

CaoiicTBa 1
rpaduk KOpHsS N-Oi
CTENeH!
KoHntponbHas
pabota 1o Teme
"ApudpmeTnueckuii
KOpEHb N—0H
CTETICHH.
WppaunonanbHble
ypaBHEHUS U
HepaBeHCTBA"
CuHyc, KOCUHYC U
TaHT'€HC YUCIIOBOTO
aprymeHra

CuHyc, KOCUHYC U
TaHI'€HC YUCIIOBOTO
apryMeHTa

41

Apkcunyc,
apKKOCHHYC U
apKTaHTe€HC
YHCIIOBOTO
apryMeHTa




42

Apkcunyc,
ApPKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
apryMeHTa

43

44

45

Tpuronomerpuyec
Kasi OKPY>KHOCTb,
orpezeneHue
TPUTOHOMETPUYECK
uX QyHKIHA

YK CIJIOBOT'O
aprymeHra
Tpuronomerpuuec
Kasi OKPY>KHOCTb,
orpezeneHue
TPUTOHOMETPUYECK
ux QyHKIMHA
YHCJIOBOTO
aprymeHra
OcHoBHbIE
TPUTOHOMETPUIECK
ue GopMyIbl

46

OcHOBHBIE
TPUTOHOMETPUIECK
ue GopMyIbl

47

48

OcHoBHbBIC
TPUTOHOMETPUIECK
ne GopMyIibl
OcHOBHBIC
TPUTOHOMETPUIECK
ue GopmyIibl

49

50

51

ITpeoOpas3oBanue
TPUTOHOMETPUUECK
UX BBIPAKECHUU
[IpeoOpa3zoBanue
TPUTOHOMETPUUECK
UX BBIPAKECHUN
[IpeoOpa3zoBanue
TPUTOHOMETPUUECK
UX BBIPAKECHUU

52

53

IIpeoOpaszoBanue
TPUTOHOMETPHUYECK
WX BBIPAKEHUN
[IpeoOpa3zoBanue
TPUTOHOMETPHUECK




UX BBIPAKECHUU

54

55

Pewenne
TPUTOHOMETPUYECK 1
UX YpaBHEHUU

Pemenne
TPUTOHOMETPUYECK 1
UX YpaBHEHHI

56

S7

Pemenne
TPUTOHOMETPUYECK 1
UX YpaBHEHUU

Pemenne
TPUTOHOMETPUYECK 1
UX ypaBHECHUU

58

Pemenune
TPUTOHOMETPHUECK 1
WX ypaBHEHUU

59

60

Pemenue
TPUTOHOMETPUYECK 1
UX ypaBHECHUU
KoHntposbHas
pabota 1o Teme
"®opmyIbl
TPUTOHOMETPHH.
Tpuronomerpuuec
KHE ypaBHEHHUS"

61

ITocnenoBareabHOC

TH, CITOCOOBI

3aJJaHUs
IMOCJIEIOBATEILHOC 1
Tei. MOHOTOHHEBIE
IMOCIIEJOBATEIHHOC

TH

62

Apudmernueckas

U TeoMeTpUuYecKas
MIPOTPECCUH.
Hcnons3oBanue
MIPOTPECCUU IJIA 1
peleHust peaabHbIX
3aja4

MIPUKIIQJTHOTO

XapakTepa

63

beckoneuHo
yOBIBaroIas
reoOMeTpruYecKast
MIPOTpeccusl.




Cymma
0ECKOHEYHO
yObIBatomei
Ir€OMETPUYECKON
IIPOrpeccuu

64

dopmya CIOKHBIX
MIPOLIEHTOB

65

66

dopMya CI0XKHBIX
MPOIICHTORB
O0001meHue,
cUcTeMaTH3aIus
3HaHUH 3a KypC
anreOpel U Ha4aj
MaTeMaTH4YECKOro
a"anu3a 10 xiracca

67

68

Hrorosas

KOHTPOJIbHAS 1
pabora
O0001meHuE,
CUCTEMAaTH3AIIHS
3HaHUH 3a KypC
anreOpsl U HAYaIl
MaTeMaTH4YeCKOro
aHanuza 10 kiacca

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

68

11 KJIACC

Ne

n/
n

Tema ypoka

Crenensb ¢ palliOHATBHBIM
MoKazareieM

KoJgnuyecTBo 4acoB

Bce
ro

KonTtpoas
HbIE
padoThI

IIpakTuye
CKHe
padoThI

JlaTa
HU3Y4YeH
us

DJIEKTPOHHBI
e uupposbIe

oOpa3oBareJ
bHbIE

pecypcbl

CBoiicTBa cTENEHNU

[Ipeobpa3zoBanue
BBIpXKEHUH, COIepIKAIIUX
palMoHaIbHBIE CTETICHH
[IpeobpazoBanme
BBIPAYKEHHI, COJIEPIKAIINX
paIMoHaIbHBIE CTETICHU




ITpeoOpazoBanue
BBIPAYKEHH, COJIEPKALLUX
palMoHaIbHBIE CTEIICHU
Iloka3zaTenbHbIC
ypaBHEHUS U HEPABEHCTBA

TToka3zaTenbHbIe
ypaBHEHUS U HEPAaBEHCTBA

10

IlokazarennHBIC
ypaBHEHUS U HEPAaBEHCTBA
IToxa3aTennHBIC
ypaBHEHUS U HEPABEHCTBA
IToxa3aTennHBIC
ypaBHEHUS U HEPABEHCTBA

11

[TokazarenbHas QyHKLIMS,
e€ cBolicTBa U rpaduk

12

KonTponbnas pabota mo
teme "CreneHs ¢
panoHaIbHBIM
MOKa3aTeseM.
[TokazarenpHast PyHKIIHS.
[TokazarenbHbie
ypaBHEHUS U
HepaBeHCTBA"

13

Jlorapudm uncna

14

15

16

JlecaTUYHbBIC U
HaTypajbHbIE JJOrapu(MBbI
[IpeoOpa3zoBanue
BBIPAKEHUH, COAEPIKALNX
Jorapu@msl
[Ipeobpa3zoBanue
BBIPAKEHUH, COEPIKALLUX
Jorapupmbl

17

18

ITpeoOpas3oBanue
BBIPAKEHUH, COEPIKALLUX
Jorapu@msl
[IpeoOpa3zoBanue
BBIPAKECHUH, COAEPIKAINX
Jorapu@msl

19

Jlorapudpmuueckue
ypaBHEHUS U HEPaBEHCTBA

20

21
22

Jlorapudpmuueckue
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckue
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckue




YPaBHEHUS U HEPABEHCTBA

23

24

Jlorapudmuueckas
¢byHKuus, e€ CBOWCTBA U
rpadux
Jlorapudmudaeckas
GbyHKIMS, € CBOMCTBA U
rpaduk

25

26

Tpuronomerpuueckue
(GyHKLMHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

27

Tpuronomerpuieckue
(GYHKIINHU, UX CBOMCTBA U
rpaduku

28

29

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U
rpaduKu

[Ipumepsr
TPUTOHOMETPHUYECKUX
HEpPaBECHCTB

30

ITpumepsr
TPUTOHOMETPUYECKUX
HEPaBEHCTB

31

32

ITpumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB
[Ipumepsr
TPUTOHOMETPUYECKUX
HEPaBEHCTB

33

KonrtponbHas pabora no
teme "Jlorapudmuyeckas
GbyHKIHS.
Jlorapudmuueckue
yYpaBHEHHUS U

HepaBeHCTBA. Tpuronomer
pudeckre pyHKIUU U UX
rpaduku. Tpuronomerpuue
CKH€ HepaBeHcTBa"

34

HenpepbiBHble QyHKIIUT

35

36

Mertox HHTEPBAIOB ISt
pelLICHNS] HEPABEHCTB
Meto1 HHTEPBAIOB IS
peLIEeHNS] HEPABEHCTB




37

[TpousBonHas GyHKIUU

38

[TpousBonHas GyHKIUU

39

I'eomerpuueckuii u
(bu3HUECKUN CMBICTT
IIPOU3BOHOMN

40

['eomeTpuyeckuii u
(bU3UYECKUN CMBICIT
MPOU3BOIHOMN

41

42

43

[IpousBoaHbIe
3JIEMEHTAPHBIX (QYHKIUN
[IpousBoaHbIe
3JIEMEHTAPHBIX (QYHKIUN
[IpousBoaHas CymMmBl,
IIPOU3BECHNUS, YACTHOTO

byHKIUH

44

45

IIpon3BosaHas cymMmsl,
IIPOU3BECHNUS, YACTHOTO
byHKIUH

[IpousBoaHas cymmel,
IIPOU3BE/ICHNUS, YACTHOTO

byHKIUH

46

47

[Ipumenenne
MPOU3BOIHOM K
UCCIIEIOBAHHIO (PYHKIIHI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI
[IpumeHeHne
MPOU3BOIHOM K
UCCIIEIOBaHUIO (PYHKIIHH
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

48

49

IIpumeHeHue
MPOU3BOJHOM K
UCCIIEIOBAaHUIO (PYHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI
IIpumeHeHne
MPOU3BOIHOM K
MCCIIEIOBAaHUIO (PYHKITHI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

50

Haxoxnenue
HauOOIBIIEro U
HauMEHBIIETO 3HAYECHUS
(GYHKIIMHM Ha OTpe3Ke




o1

52

Haxoxnaenue
HaMOOJIBIIIETO U
HaMMEHBIIIETO 3HAYCHUS
(GbyHKIMU Ha OTpe3Ke
Haxoxnaenue
HauOOIBIIETO U
HauMEHBIIET0 3HAUYCHUS
(GyHKIIMH Ha OTpE3Ke

53

54

Haxoxnenue
HaMOOJIBIIIETO U
HAUMEHBIIIETO 3HAYEHUS
(byHKINU Ha OTpE3Ke
Haxoxnenue
HauOOIBIIErO U
HaUMEHBIIIETO 3HAUYCHUS
(GyHKIIMHM Ha OTpe3Ke

55

56

57

Haxoxxnenue
HanOOJIBIIETO U
HaMMEHBIIETO 3HAYEHUs
GbyHKINK Ha OTpE3Ke
IIpumeHeHue
IIPOU3BOIHOM 115t
HaXO0XKJCHUS HaMTy4Ilero
peleHusl B IPUKIIAAHBIX
3ajjavax, AJs OnpeeseHHs
CKOpOCTH IpoLecca,
3aJIaHHOTO (POPMYJION MU
rpaduxom

KonTponbHas padota no
teme "[IpousBonHasi.
IIpumeHeHue
MPOU3BOJHOMN"

58

59

60

[TepBoobOpaznas. Tabnuna
epBOOOPA3HBIX
[TepBooOpaznas. Tabnuia
IepBOOOPA3HBIX
WHrerpai,
T€OMETPUYECKHN U
¢bu3nvecKkuit CMbICI
MHTerpaja

61

62

Wurerpai,
TEOMETPUYECKUN U
(hbU3UYIECKUN CMBICI
MHTErpaia
WHrerpai,




63

TEOMETPUYECKUN U
¢bu3nvecKuit CMbICI
UHTErpajga
Brrunciienue unrerpana
o gpopmyne
Herorona—IJleitOnuna

64

65

66

Brruuciienue naTerpana
o dhopmyse
Hprorona—Jleibuuia
Brrunciienune unrerpana
o gopmyne
Herorona—IJleitOHuna
Brrunciienune unrerpana
o ¢hopmyse
Herorona—Jleitbanna

67

68

69

Cucrembl TMHEHHBIX
ypaBHEHUH

Cucrembl TUHEHHBIX
YpaBHEHUU

Pemrenne npukitagHbeIx
3aJ1a4 ¢ OMOIIbIO
CUCTEMBI JINHEUHBIX
ypaBHEHUH

70

71

Pemenue npuknaaHbIx
3a/1a4 ¢ IOMOLIbIO
CUCTEMBI JINHEHHBIX
YpaBHEHUU

CucreMbl U COBOKYITHOCTH
LeNbIX, pAallMOHAIbHbIX,
UppalMOHATIbHBIX,
[I0Ka3aTeNbHbIX,
JorapupMHUUECKUX
YPaBHEHUI U HEPABEHCTB

72

Cucremsl 1 COBOKYITHOCTH
LeNbIX, pAllMOHAIbHBIX,
UppaLMOHAIIbHBIX,
II0Ka3aTCJIbHbBIX,
Jorapu(PpMUUECKUX
YPaBHEHUI U HEPABEHCTB

73

Cucremsbl 1 COBOKYITHOCTH
LEJBIX, PALIMOHATIBHBIX,
HpPpALMOHATIbHBIX,
MTOKA3aTENbHBIX,
JorapuPpMUUECKUX
YpPaBHEHUI U HEPABEHCTB




74

Cucremspl U COBOKYITHOCTH
LIENbIX, PAllMOHAJIbHBIX,
UppaLMOHATIbHBIX,
[10Ka3aTeNbHbIX,
norapupMHUUECKUX
YpaBHEHH U HEPABEHCTB

75

76

77

78

Hcnonb3oBanue rpaduxos
GYHKIMHA 715 peIIeHUs
YpPaBHEHUH U CUCTEM
Hcnonb3oBanue rpaduxos
GyHKUIMN 1715 pereHust
YPaBHEHUU U CUCTEM
IIpuMeHeHne ypaBHEHUH,
CHCTEM U HEPaBEHCTB K
PELICHHIO
MaTeMaTHYeCKUX 3aJa4 U
3aJja4d U3 pa3IMuHbIX
obacTeil HayKu U
peanbHON KU3HU
KonTponbnas padota no
teme "HHTerpan u ero
npuMeHeHHs. CUcTeMsl
ypaBHeHUI"

79

80

81

HarypanbHble u niensie
YyHuClla B 3a7ja4ax u3
peanbHOM KU3HU
HarypanbHble u niensie
YHuCIIa B 3a7a4ax 13
peanbHON KU3HU
HarypanbHble u niensie
4yuCIIa B 3a7a4ax U3
peanbHOU KU3HU

82

83

84

IIpu3naku nenumocTu
LIEJIBIX YHUCEII
[Ipu3naku nenumoctu
LIETIBIX YUCEI
[Ipu3naku nenumoctu
LIETIBIX YUCEI

85

[ToBTOpenue, 060061IeHNE,
CHUCTEMATHU3AIIMS 3HAHUA.
YpaBHeHus

86

87

[ToBTOpenue, 06001IeHNE,
cHCTEMaTH3aInsI 3HAaHUH.
YpaBHeHust

[ToBTOpenue, 0600MIIEHNE,




cucTreMaTu3als 3HaHuH.
YpaBHeHust

88

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HaHUH.
YpaBHeHust

89

[ToBTOpeHME, 0000IIECHNE,
cHUCTeMaTHh3alis 3HAHHH.
YpaBHeHust

90

91

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3alus 3HAaHHU.
YpaBHeHust

[ToBTOpeHue, 060061IeHNE,
CHCTEeMaTH3alus 3HAaHHU.
Hepapencrtpa

92

93

94

[ToBTOpeHME, 0000IIECHNE,
CHCTEMAaTH3allHs 3HAHHI.
Hepagencrtpa
[ToBTOpeHue, 06001IIeHNE,
CHCTEeMaTH3alus 3HAHHUI.
HepasencrBa
[ToBTOpeHue, 0600IeHNE,
CHCTEMAaTH3alKs 3HAaHHIA.
Hepagencrtpa

95

96

97

[ToBTOpEeHME, 0000IIECHNE,
cUCTeMaTHu3alus 3HaHHMH.
Cucremsl ypaBHEHUNI
[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aInsI 3HAaHWH.
Cucrembl ypaBHEHU
[ToBTOpenue, 0600IIEHNE,
cUCTeMaTHu3alvs 3HAHHH.
OyHKIUU

98

99

100

[ToBTOpenue, 06061IeHNE,
CUCTEMATH3alMsl 3HAHUM.
OyHKIUU

Hrorosast KOHTpOIbHAS
paborta

Hrorosast KOHTpOIbHAS
pabora

101

102

O0001enHue,
cUCTEMaTH3alMs 3HAHUI
3a Kypc ajnreOpbl U Hava
MaTeMaTUYECKOTO aHaIn3a
10-11 xnaccoB
O0600mmenue,




CHCTeMaTHu3alus 3HaHUH
3a Kypc anreOpbl U Hayall
MaTeMaTH4YeCKOTO aHan3a
10-11 xmaccoB

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 0 0

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

MoanwncaHo
undposoi

JIncnHa
noanuncblo: JlncnHa
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