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MOSACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJICHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Havyana MaTeMaTUYECKOTO aHaW3a» SBJISIETCS OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT HWHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYTrOd CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTPaKTHOE
MBIIICHUE YYalluXcs Ha YpPOBHE, HEOOXOAMMOM JJIi OCBOCHHS KYpCOB
UH(OpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYallhecss OBJIAJEBAIOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOU popme.

Kypc anreOpsl u Hauan MaTeMaTHYEeCKOTO aHaju3a 3aKJIaJbIBA€T OCHOBY JIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BAaTh UX B IMOBCEJAHEBHOW XKM3HU. B TOXe Bpems OBIaJeHHE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3ALIUI0, a0CTparupoBaHue U
aHaJIOTHI0, OPMUPYET KpEaTUBHOE U KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M Havall MaTEMAaTHYECKOTO aHaiu3a B CTapiied IIKOJIe ydJalluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peallbHbIX CUTyalluid W WHTEpIpeTalnuu
MOJIYYCHHBIX  pEIICHUHM, 3HAKOMSTCA C  TIpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHBIM
peanusyercs Kak 4epe3 y4eOHBbIN MaTepuall, COCOOCTBYIONUN (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTenbHOCTH,



TpeOyroLen CaMOCTOSITEIIBHOCTH, AKKYpPaTHOCTH, MPOAOJIKUTEIHEHON
KOHIEHTPAIIMY BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN PE3YJIbTarT.

B ocHoBe MeToanku 00y4ueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JUHUN: «YHHCIa W BBIUUCICHUS,
«DyHKIUN U Tpadukmy, «YpaBHEHHUS U HEpaBEHCTBa», «Havyana maTemMaTnueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT JIPyTra U MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMHU U
paznenamu. JlaHHBIN Kypc SBJISIETCS WHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe comepkaHWE HECKOJIBKMX MAaTeMaTHYeCKWX JUCHUILIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydalluecs OBJIQJIEBaIOT BCE 0oJiee MIMPOKUM MATEeMaTHYECKUM alllapaToM, Y
HUX T[OCIE0BATEeIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYI0 MOJIENIb PEAIbHOM CUTYallH, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENFHO  CPOPMYJIMPOBAHHONM MaTeMaTHYECKOM 3adaud, a 3aTeM
WUHTEPIIPETUPOBATH MMOTYyUYECHHBIN pe3yJIbTar.

ConepxxarenpbHO-METOMYECKAs JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHHUE HABHIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YKCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IIKojie. B crapiell mikoie oco0oe BHUMAaHHE YJEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amucu JIEWCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHAJIbHO BBITMIOJHATh JEUCTBUSL C HUMHM, JeiaTh MNPUKUAKY, OICHHUBATH
pesyapTar. OOydarouiyecsl MOJy4YarOT HaBBIKKM NPUOJTMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAXKEHHUI.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHUsT B CTaplieil IIKOJe, MOCKOJbKY B KaXJIO0M paszleiie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pPa3IMYHBIMU METOJAMHU PELICHUS UEbIX, PAlUOHAIBHBIX, WPPALMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loTydyeHHbBIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEI0BAaHUN
GyHKIIUN ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
colep KaTellbHasl JIMHHUS BKJIIOYaeT B ceOs Takke QopMupoBaHUEe yMEHUI
BBITIOJIHATh pacy€Thl 1Mo ¢dopMmysaMm, MpeoOpa3oBaHUs IEIbIX, PAMOHATILHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAKCHUH,



COJIepKalIMX cTerneHu u Jorapudmel. bmaromaps uszydeHuro aiaredGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyKICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEPAaBEHCTB. AnreOpa npezuiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ JpyruMH JJMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICTIE 3a7a€T
HOCJIEI0BATEIbHOCTD U3YyUEHUS MaTepraiia. M3ydeHne cTeneHHOM, TOKa3aTeIbHOM,
Jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
UCTIONb30BaHue (YHKIUHU U PEIICHUs 3a/1a4y U3 JPYTHX Y4eOHBIX MPEIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM OoJblIoe BHUMaHHUE YyIEISAETCS
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B pa3IMYHOU (opme:
aHAIMTUYECKOW, Tpaduueckod u clioBecHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHajinza» MO3BOJIET
CYUIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUTryp U OOBEMBI TE€J, HAXOAUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNel peanbHbIX CHUTyaluil, HaX0XXJIECHUs
HaWJIY4ylIero pelieHus] B MPUKIAIHBIX, B TOM YHCJIE COLMUATBbHO-IKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaliu3a CHOCOOCTBYET
pPa3BUTHIO aO0CTPAKTHOTO, (POPMaTbHO-IOTUYECKOTO U KpPEATHBHOTO MBIIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHH pacliO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HaIOT O BBIJAIOUIMXCS pe3yibTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopepkarenbHo-MeToAMYeCcKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IpEJICTaBICHUS MPOHU3BIBAIOT BECh KYpPC HIKOJBHOM MaTeMaTHKU U IMpeajararor
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBII $I3bIK COBPEMEHHOM MaTEMAaTHKH M UCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO0  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
TUX MOJENIEH C MOMONIbIO ammapara aiareOpbl ¥ MaTeMaTHYECKOro aHalv3a u
WHTEPHPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETCHBI B KaXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
peleHusl TpUKIaAHbIX 3a7ad. [Ipu pelieHun peaibHbIX MNPAKTUYECKUX 3ajad
yyaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETU3HPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMpOIlecce U3YyYEHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHUE Kypca aareOpbl 1 Hauall MaTEMaTHYeCKOTO aHaIN3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 knacce, Bcero 3a iBa rojaa ooy4yenus — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia v BBIYHCIEHUS

PanmonanbHbie unciia. OOBIKHOBEHHBIC U JIECSITUYHBIE APOOU, MPOILICHTHI,
OCCKOHEUHBIE  TEpUOAMYECKHE  Jpodu. ApupMeTHUEeCKHe  omeparud ¢
paloHaIbHBIMU YK CIIaMH, TTPe00pa30BaHUs YUCIOBBIX BhIpakeHUl. [IpumeHenne
JIpoOeil W MPOIIEHTOB IS PEIICHUS NMPUKIATHBIX 3a/1ad U3 Pa3IuYHBIX OTpaciei
3HAHUU U PEATBHOM )KU3HH.

JeiicTBuTenbHble yuchaa. PanuoHanbHbIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernyeckue ornepanuu C JACHCTBUTEIBHBIMU duclaMH. [IpuOmmkEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJIEHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIICHUMN.

Crenenb ¢ 1ensiM  TokazateneM. CrangaptHas dopma  3amucu
JNeUCTBUTEIbHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢GopMbl  3allucH
JICUCTBUTEIBHBIX YMCEN MJI1 PEIICHUS MPAKTUUYECKUX 3a1a4 W MPEICTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JlelcTBus ¢
apupMETUUECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.



CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOrO aprymeHTa. ApKCUHYC, apKKOCHHYC,
APKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUU. OCHOBHBIE
TPUTOHOMETpHUUECKHE (DOPMYIIHI.

YpaBHeHUE, KOpEHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHeTBa. Meron
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pemenue uppannoHanbHbIX YPAaBHEHHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumMeHeHne ypaBHEHHI 1 HEPABEHCTB K PEICHUI0 MAaTEMATUYECKHX 3a/1a4 U
3a]1a4 U3 pa3IM4HbIX 00JacTel HayKU U pealbHOM JKU3HH.

DOyHKUMH U TPaPUKH

OyHkuus, cnocoObl 3amaHus (yHkuuu. ['padpuk  QyHkuuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-OW CTENEHHU.

TpuroHomeTpruyeckass OKPY>KHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

Havana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHUs MOCJIEI0BATEIbHOCTEH.
MOHOTOHHBIE MOCIIEAOBATEIBHOCTH.

Apudmerrueckas U reoMeTpuUecKas nporpeccuu. beckoneuHo yObIBaroas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yObIBaIOLIEH reoMeTpUUeCKON
nporpeccur. Popmysa CIIOKHBIX IPOLEHTOB. VCIOIb30BaHUE NPOrPECCHM IS
pelIeHns peajbHbIX 3aJ1a4 IPUKIIAJHOTO XapakTepa.

MHoskecTBa M JIOTMKA

MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. J(umarpammsl Jilsiepa—BeHHa.
[IpuMeHeHne TeOopeTHKO-MHOXKECTBEHHOI'O arapaTra il OINMCAaHUs PpPeajbHBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KJIACC
YucJa 1 BbIYUCIEHUS
Harypanbnsie u neinsie yncia. [IpuzHaku 1e1MMOCTH LENbIX YUCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIIECHM.
Jlorapudwm yucna. JlecaiTuaHbie U HATypaIbHBIE JIOTApU(PMBI.



YpaBHeHMs U HEPABEHCTBA

[Tpeobpa3zoBanHue BbIpaX)EHH, CONEPIKALIUX JOTaPUPMBI.

[TpeoOpa3oBanue BBIpAKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHHI. PellleHne MPUKIIAIHbIX 33/1a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 1 337a4 U3 pa3InyHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TPaPUuKH

Oynkuus. [lepuonnyeckue pynkuuu. [IpomexyTku MOHOTOHHOCTH (PYHKIIHH.
MakcumMyMbl 1 MUHUMYMbI (pyHKuu. HanOosblllee M HavMeHbllIee 3HAYEHUE
(yHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl peIlICHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIn3a

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanas  pynkuuu. ['eomerpuueckuid ©  (U3UUECKUH  CMBICTT
IIPOU3BOJHOM.

[IpousBoaHbie  dMeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMymbl. Haxoxxaenue HanOoNbIIero 1 HaMMEHbILIEro 3HayeHus: QyHKLIUH Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM U HAXOXKACHUSA HAWIIY4dIlEero pElIeHUs B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabiuira nepBooOpa3HBIX.

Wurerpan, ero reoMeTpudyeckuid W (U3MYECKUU CMBICT. Brruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenune ydeOHOTO mpenMera «MaTemaTHKa» JODKHO 00eCIeunBaTh
JIOCTHKCHHE Ha YpPOBHE CpeaHEro oOmero o0pa3oBaHUS — CIICAYIONINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpPOrpamMMbl y4eOHOTrO MpeameTa
«MaremaTuka» XapakTepu3ylTCs:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3HWIMH  OOYyYaromerocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUUCKOro 00IeCTBa, MPEACTaBICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOUEAYp TpakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TIp.),
YMEHHEM B3aUMOJICHCTBOBATH C COIIMAIBLHBIMUA UHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TatproTryeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO  POCCUMCKOM  TPaKTAHCKOW  MJICHTUYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOAIIEMY POCCUMCKONM MaTEMAaTHKHU, [IEHHOCTHBIM
OTHOIIEHHEM K JOCTHXEHHUSIM POCCUHWCKHX MATEMAaTUKOB M POCCHMCKOMN
MaTeMaTU4YECKONW IIKOJbI, K HCHOJB30BAHUIO 3ITHUX JOCTHKEHUUW B JPYTHX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, JTHUYECKOrO IOBEIICHMUS,
CBSI3aHHOTO C MPAKTUYECKHMM MPUMEHEHHUEM JIOCTUKEHHUM HAyKH H
NEATEIIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYUBOTO OyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKJIKOYAs SCTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHU, paCCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMATHYECKUM  acCIlleKTaM pAa3jIMYHbIX BHUIOB
HCKYCCTBA.

Pu3n4ecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUA B
MHTEpecax 3I0poBOro u 0Oe3omacHOro oOpas3a >KM3HHU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHIN U OTIBIXA, PEryJsipHas pu3nyecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeATEIbHOCTBIO.



TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHWEM LIEHHOCTH TPYI0JIO0US; HHTEPECOM K
paznuyHbiM  chepaM  Tpo(ecCHOHATbHON  ACSTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpILATh OCO3HAHHBIA BHIOOD
Oynymelr mpodeccnn W peaTn30BBIBATH COOCTBEHHBIC JXKU3HCHHBIC ILIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MATEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUWU BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTUIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKOM HalpaBJIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTMUYECKON KyJIbTYpbl, TOHUMAHUEM BIIMSHUS
COLIMATIbHO-D)KOHOMUYECKUX  MPOILIECCOB HA COCTOSIHME MIPUPOJHON U
COLIMAIBHOM CpeJlbl, OCO3HAHUEM TIJI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX
npo0sieM; opueHTaIMel Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHUH JIJIs1 PEIICHHUS]
3a/1a4 B 00JIACTH OKPYKAIOIICH CpPe/Ibl, MJIAaHUPOBAHUS MOCTYNKOB U OLIEHKH MX
BO3MO>KHBIX MTOCJICJICTBUH JIJIsI OKPY>KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HAyKH M OOIIECTBEHHOW MPaKTHUKH,
MOHMMAaHUEM MaTEMaTHYECKON HAyKH Kak cepbl YeTOBEUYECKON NeSTEINbHOCTH,
ATamoB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS Pa3BUTHS LWBUIN3AIMH; OBJIAICHUEM
SA3BIKOM MATEMATUKU U MAaTEeMaTHYE€CKOW KyJIbTypOW KakK CpPEJCTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO M  HCCIIEJOBATEIbCKYIO
NesTeIbHOCTh UHMBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO MIpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie nosnasamenvmuvle Oelicmsus, — o0becneuusarom
Gdopmuposarue 6a308vbIX KOSHUMUBHBIX NPOYECCO8 00yuarouuxcsa (oceoerue
MemoO08 NO3HAHUSL — OKDPYJCanowe20 mupa, NpUMeHeHue  J102UYeCKUX,
ucciedo8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

bazoBrble nornueckue AeUCTBUS:

e BBISBIISITh u XapaKkTePU30BaATh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXIY MOHSITHUSIMU,
dbopmMyIUpoOBaThH OTpeAeICHUs TOHSITHI; YCTaHaBJIUBATh

CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHHUS JIJIs1 0000IICHUS U
CpPaBHEHMSI, KpUTEPUHU MMPOBOJUMOIO aHAIIN3A;



BOCIIPUHUMATh, (POPMYIUPOBATH M MPEOOPa3OBBIBATH CYKICHUS:
YTBEpUTENbHbIE U OTPUIATENIbHbIC, CIUHUYHbBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJIISIT ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH, B3aWMMOCBSI3M U
npoTUBOpeuss B (pakTax, MaHHBIX, HAOTIOACHUSX U YTBEPKICHHSIX;
npejyiaraTh ~ KpUTEpUU I BBISBICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPECUHH;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKIIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
IIPOBOJIUTH  CAMOCTOATENIBHO  JIOKA3aTEbCTBA  MAaTEMaTHYECKUX
YTBEPXKACHUM  (IpsAMblE W OT  NIPOTUBHOIO),  BBICTPAMBATH
apryMeHTaIuI0, TPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATH CIOCO0 pelleHrus yueOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUSI, BBHIOMpaTh HamOoJiee MOAXOJAIUNA C Y4ETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

bazoBnbie HCCIICAOBATCIBCKUC HGﬁCTBHH:

UCIIOJIb30BaTh  BOIPOCHl  KaK  MCCJIEOBATEIbCKUA  MHCTPYMEHT
MO3HaHUS, (HOPMYITUPOBATH BOIPOCH], (PHUKCHUPYIOIIKE MPOTHUBOPEUHE,
mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHMPOBAHHBINM  JKCIIEPUMEHT,
UCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOro
00BeKTa, SBJIEHUSA, TMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh  OOOOIICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, UCCIEIOBAHUS, OICHUBAThH
JOCTOBEPHOCTh MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TaK)KE BHIABUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmariueii:

BBISIBIISITH Je(UIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JIJI OTBETa
Ha BOIIPOC U ISl PEILICHHUS 3a/1auu;

BbIOMpaTh MH(OpPMANUI0O W3 HMCTOYHUKOB  PAa3jIUYHbIX  THIIOB,
AHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATH u MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;
CTPYKTYpUpOBaTh HUHGPOPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX
dopmax, MILTIOCTPUPOBATH TpaUUECKH;



e OIGHWBATh  HAAEKHOCTH  HWHDOpPMAIMM O  CaAaMOCTOSITEIIHHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHvle Oelicmeus, 00ecnedusaon

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Obmenue:

e BOCIPUHUMATH U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIESIMU OOIIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO
TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

e B XO0/€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBbI, MPOOJIEMBI, PeIIaeMoi 3a7a4r, BEICKa3bIBaTh WUJICH, HAIICJICHHBIC
Ha TOWCK PEIICHMs; COIMOCTAaBJISATh CBOM CYXICHHUSI C CYXICHUSMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHApYXUBATh Pa3IMuU€ U CXOACTBO
MO3ULIMNA; B KOPPEKTHOU (opme (GopMyIHpoBaTh pa3HOIrIAcHsi, CBOU
BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEMICHUS  3aJadd, OKCIICPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CAMOCTOSITENIBHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C Y4Y€TOM 3aJlad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyIHHYECTBO:

e TMOHMMAaThb MW  HUCHOJB30BATh  MPEUMYIIECTBA  KOMAHAHOW W
UHAUBUYaIbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/1ay; MPUHUMATh
Ielb  COBMECTHOM  JIEITENIbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOM pabOThl, pacmpeacsisiTh BUALI PadOT, JOTOBAPUBATHCS,
o0CyXJaTh TMpolecc U pe3ylbraT padoThl; 000011aTh MHEHUS
HECKOJIbKUX JIFOJICH;

e YYacTBOBaTh B TPYMNMNOBBIX (opMax paboTsl (0OCyXkIeHus, 0OMeH
MHEHHH, «<MO3TOBBIC IITYPMbD» U UHBIC); BBITIOJHSATH CBOIO YaCTh PAOOTHI
U KOOPAWMHUPOBATH CBOW JEHUCTBHSI C JIPYTUMU UI€HAMU KOMAaHJIBI;
OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

3)  Vuueepcanvmvie  pezynamuenvie  Oeticmeus,  0Oecnedusaon

Gdopmuposarue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanusi:

COCTAaBJISITH IIJIaH, AJITOPUTM PEIICHUS 33/Ia4H, BBIOUPATH CIIOCO0 PEIICHUS

C yd4€TOM HMEIOIIMXCS PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBATh W KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:



e BIJIAJICTh HAaBBIKAMHU TIO3HABATEIHLHON pe(IeKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JICCTBUM U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJISL TMpolecca u
pe3yJabpTara peleHnusl MaTEMaTUIECKOM 3a/1auu;

e TPEIBUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7]a4d, BHOCUTHb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYJAHOCTEN;

e OIICHUMBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBACHSITH
MPUYHHBI JOCTUKEHUS WA HEJOCTUKEHUS PE3YIbTATOB ACATEIBHOCTH,
HaXOJUTh OIKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoeHue y4yeOHOTO Kypca «Airedpa M Hayajga MaTEeMaTUYECKOTO
aHajnM3a» Ha YPOBHE cpeAHero oOiiero oOpa3oBaHMs JIOHKHO 00ECTeYrBaTh
JOCTIKEHUE CIAEAYIOMNX PEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

10 KVIACC

Yucua ¥ BbIYHCICHUSA

OnepupoBarh NOHATUSAMU: PALMOHAIBHOE W JIEUCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BeinonHATe  apudmeTnyeckue — onepamud ¢ palMOHAIBHBIMU U
NEUCTBUTEIBHBIMU YUCIAMU.

BommonHsaTe  npuOMMKEHHBIE — BBIYMCIIEHHUS,  UCIOJB3YysS  IpaBWIIa
OKpPYIJICHMS], 1€J1aTh IPUKUIKY U OLEHKY pE3yJbTaTa BBIYNCICHUMN.

OneprpoBaTh MOHATHUSIMU: CTEIEHb C LEIBbIM IOKA3aTENIEM; CTaHAAPTHAs
dopma 3amucu JEHCTBUTENBHOTO YHUCIA, KOPEHb HATYpPaJbHOW CTEIEHU;
UCIOJb30BaTh MOAXOMALYI0 (OpMY 3amuCH JACUCTBUTEIBHBIX YHUCEN IS
pEeLIeHUs IPAKTUYECKUX 3a7a4 U [TPEACTABICHUS TaHHBIX.

OnepupoBarh NOHATHAMHU: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO
yIia; MCHOJb30BaTh 3alKMCh MPOM3BOJIBHOTO  yrja 4epe3 oOpaTHbIE
TPUTOHOMETPUUYECKHE PYHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMM: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palHOHAIIBHOE, UppanoHaIbHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BoInonHsaTh IpeoOdpa3zoBaHusi TPUTOHOMETPUUECKUX BHIPAXKEHUH U peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.



BoinmonusaTe npeobpa3oBaHus LENbIX, PAIMOHATBHBIX U UPPALIMOHATBHBIX
BBIpOKEHUH W pemiaTh OCHOBHBIE THIIBI LEJBIX, pPAIlMOHANIBHBIX U
UppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHMsS M HEPABEHCTBA JUIsl PELIEHMsT MaTeMaTH4YECKHX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTel HAyKW U PEATbHON KU3HH.

MonenupoBaTh peanbHbIE CHTyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXKECHUS, YpPaBHEHHs, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4yM, MCCIEI0BATh
IIOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM alapara ajreOpsl.

DOyHKUUM U Tpaduku

OmnepupoBath MOHATUIMH: (PYHKIIHSA, CHOCOOBI 331aHNUs PYHKINHU, 00JIaCTh
OTIpe/ICTICHUS] U MHOXECTBO 3HaueHUU (yHKIUHU, TpaduK (QyHKINH, B3aUMHO
obpaTHbIe QYHKITHH.

OnepupoBaTb NOHATHUAMHU: UYETHOCTb M HEYETHOCTh (YHKUUHU, HYJIU
(GYHKITIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpad@uku GyHKIMMI 1S pelIEHUs YPABHEHUH.

CtpouTh U UMTATh PAPUKU TUHEHHON (DYHKIMH, KBaAPATUIHON (DYHKIINH,
CTENEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIEM.

Hcnone3oBath rpaduku (QyHKUMH A0 MCCIEIOBAHUS IPOLIECCOB U
3aBHCHMOCTEH MPHU PEIICHUH 33/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB U peaTbHON
KU3HU; BRIpaXaTh (POpMyIamMu 3aBUCUMOCTH MEXTy BETUIMHAMH.

Havyana mareMaTH4ecKoro aHajaimu3a

OnepupoBaTh NOHATUSMU: IOCJIEI0BATENbHOCTb, apuMeTHdecKass u
reoMeTpuyecKas Mporpeccuu.

OmnepupoBaTh TOHATHUAMU: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUUYECKAs
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIECH reOMETPHUUECKON POTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbp30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEM W IPOTPECCUU IS
pEIIeHNUs peabHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OmnepupoBaTh MOHATHIMH: MHOKECTBO, ONIEPAIH HaJ] MHOXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT s ONHMCaHUs
peaJIbHbIX MPOIIECCOB M SIBJICHUM, MpU pEHIeHUH 3a7ady U3 APYrHX Y4eOHBIX
MPEIMETOB.

OnepupoBaTh  TOHATHUSMHU:  OINpEACTCHHE, TEOpema,  CIEACTBHE,
JI0Ka3aTeNbCTRO.

11 KJIACC
Yucja v BBIYUCICHUA



OnepupoBaTh MHOHATHUSAMU: HATYPAJIBbHOE, LIEJIIOE YHUCIO; HCIOJb30BaTh
MIPU3HAKY JEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHHUE YUCIIa Ha IPOCTBIE MHOXKHUTEIN
JUISL pPELLICHUS 3a/1a4.

OrniepupoBatTh MOHATHEM: CTEIIEHB C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JIOTApU(PM YHUCIIA, JECATUUYHBIE U HATypalIbHbBIE
Jgorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsaTh cBoOiCTBa CTENEHU Uil NPEeoOpa3oBaHUSI BBIPAXKECHHI;
ONEPUPOBATh MOHITUSMHU: IOKA3ATEIbHOE YPABHEHHE U HEPABEHCTBO; PELIATH
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoInonHAT MpeoOpa3oBaHMs BBIPAKEHHM, COAEpKAIIMX JOrapu(Msl;
OMepUpOBaTh TMOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHWE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPABHEHUHN U HEPABEHCTB.

Haxonuth pemieHus npocTeHX TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSAMU: CUCTEMA JTMHENHBIX YPABHEHHUN U €€ PEILICHHUE;
HCIIOJIb30BaTh CHCTEMY JIMHEWHBIX YPAaBHEHWM IS PEIICHUS NPAKTUYECKUX
3azay.

HaxonuTs pemenus MpoCTEMIINX CUCTEM U COBOKYITHOCTEN palliOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh peajibHbIE CHUTYallUM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHHUSI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allliapara ajareopsl.

DOyHKUUM U TpaduKu

OnepupoBarh MNOHATUSAMU: Tepuogudeckas (yHKUMS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKM OKCTpeMyMa (QyHKUMUU, HauOoibllIee U
HauMeHbIllee 3HAUeHUs (YHKIUMU Ha MPOMEXKYTKE; HCIOJb30BaTh MX IS
UCCIeI0BaHus (PYHKIUH, 3aJJaHHOU rpaduKoOM.

OnepupoBath NOHATUAMU: TPaUKH OKA3ATEIbHOM, JOrapu(pMUUYECKON U
TPUTOHOMETPHUUECKUX (DYHKIIMI; n300paxaTh UX Ha KOOPJAWHATHON MIOCKOCTH
Y UCIOJIb30BATh JJIS PEIICHHS YPAaBHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPAWHATHOM TIJIOCKOCTH TpapuKd JTMHEHHBIX
YPaBHEHUI M MCHOJB30BATh UX JJI PELICHUS] CUCTEMBI IMHEHHBIX YPaBHEHUM.

Ucnonb3oBath rpadukyd (QyHKUIUNA [J18 HCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX yUYeOHBIX TUCIUIUIMH.

Havana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATUSMHU: HEMpepbiBHas  (QYHKIUS; [POU3BOJIHAS
(GYHKIIUY; UCTIOJIB30BaTh TEOMETPUUSCKUN U (PU3MUECKHI CMBICIT TPOU3BOTHON
JUISL pELLIEHUS 3a/1a4.



Haxomuts

ITPOU3BOJHBIC

9JICMCHTAPHLBIX

byHKITHH,

MIPOU3BOHBIE CYyMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHI.

MOHOTOHHOCTb H 3KCTPCMYMBI,

Ucmonb3oBars

MIOCTPOCHUIO TpahUKOB.

MIPOU3BOIHYIO

JJIA HCCICOAOBAaHUA
IMPUMCHATL PC3YJIbTAThI

IMPUKIIaJHbIX, B TOM YHUCJIC COIUAJIbHO-9KOHOMHWYCCKUX, 3aa4daXx.

OHCpI/IpOBaTB ITOHATUAMM:

reOMETPUYECKUN U (PU3NYECKUN CMBICIT UHTErpaa.

no gopmyrne Herotona—JleliGuua.

nepBooOpaszHas W HMHTETpa;

(pu3nyeckoro xapakrepa, CpeACcTBaMi MaTEMaTUYECKOTO aHAIM3a.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaunumenoBanue
pa3aesioB u TeM
NMPOrpaMMbl

MHoxecTBa
palMOHAIBHBIX U
JIEHCTBUTEIILHBIX
yncell. PanmmoHansHbIC
YpaBHEHUSA U
HEpPaBEHCTBA

KoanuecTBo 4acoB

Bcero

14

KoHnTpoJubHbie
padoThbI

IIpakTHYeckue
padoTbI

BbIYUCIATH

byHKIIMM  Ha
UCCIICJIOBAaHUS K

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOKJICHHS HAWJIY4IIEro PEIICHUS B
IIOHUMATh
HaxoauTs nepBooOpasHble 371eMeHTapHBIX (DYHKINN; BEIYUCIISITh HHTETpall

Pemars MMPUKIIaIHbIC 3a1da491, B TOM YHCJIC COMUAJIbBHO-3KOHOMHUYCCKOI'O U

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

OyHKIMH U TpadUKHU.
CreneHs ¢ 1eJIbIM
MOoKa3areieM

Apudmernueckuit
KOPEHb N—OH CTEIEHHN.
HppaunonaibHbie
YpaBHEHUS U
HEPaBEHCTBA
®opMyiibl
TpuroHomerpun. Tpur
OHOMETPUYECKHE
ypaBHEHUS

IlocnenoBareabHOCTH
" Oporpeccuun

18

22




IToBTOpEHME,
0000111EHNE,
CHCTEMAaTHU3alHs
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

11 KITACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbI

CreneHs ¢
paloHAIbHBIM
IIOKAa3aTelIeM.
Iloka3aTenpHas
byHKIHSA.
IToka3aTennHBIC
ypaBHEHUS U
HEpaBEHCTBA

KoanuecTBo 4acoB

Bcero

12

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeibH
ble pecypchl

Jlorapudmudeckas
byHKIHSA.
Jlorapudpmuueckue
ypaBHEHUS U
HEpaBEHCTBA

12

Tpuronomerpuueckue
GyHKIMH 1 UX
rpaduKu.
Tpuronomerpuueckue
HEpaBEHCTBA

[TpousBogHas.
[IpumeHeHne
MIPOU3BOJHOMN

24

NHterpain u ero
IMIPUMCHCHUA

Cucremsl ypaBHEeHUN

12

Harypanbnsle u
LIETIbIE YUCIIa
IToBTOpEHME,
000011IcHNE,

18




cucreMaTruni3anusia
3HAHUH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 0 0

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



		2023-10-26T09:34:26+0500
	Коновалова Елена Яковлевна И.О. Директора МБОУ СОШ №4




