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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIIIONIMMHU OCHOBY JUIsl CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTPaMMe CTapIlei IKOJIbI, TOCKOJBKY, C OJJHOM CTOPOHBI,
OH oO0ecIeuynBaeT MHCTPYMEHTAJIbHYIO0 0a3zy Il M3y4YyeHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHS KYpCOB
UH(pOpMaATHKHU, 00IIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYallhecss OBJIAJEBAIOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUHU, OWOJOTHH, T[OHUMaHUs
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpPaKTHBIMM M JIOTUYECKA CTPOTMMHU MATEMAaTHYECKUMH KOHCTPYKIMSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHaiW3a B CTapiied IIIKOJIE ydJamluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIINMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOW AesITeNbHOCTH,
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TpeOyroLen CaMOCTOSITEIIBHOCTH, AKKYpPaTHOCTH, MPOJOIKUTEIIBHON
KOHICHTPAIIM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYCHHBIN PE3yJIbTarT.

B ocHoBe MeToanku 00y4ueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MTPUHIUI OOYUYEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CHEYIOIINE COAEPKATEIbHO-METOIUYECKAE JMHUU: «YHHCIa W BBIYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTEIEHHO HACHIIAsCh HOBBIMH TEMAMU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepkaHME HECKOJbKMX  MaTeMaTHYeCKMX JUCIUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM ammapaToM, y
HUX T[IOCTE0BATEeIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYI0 MOJIENIb PEAIbHOM CUTYallH, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-METOIMYECKAs JIMHUA «YHHCIa W BBIYMCIICHUSD) 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amuch JIEWCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHATIBLHO BBIMIOJIHATH JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILICHUBATH
pesyapTar. OOyuaroniyecsl MOJy4YarOT HaBBIKM NPUOTUKEHHBIX BBIUKCICHUM,
BBITIOJTHEHUS JEUCTBUM C YHCIIaMH, 3allMCaHHBIMA B CTaHJIapTHON dopmMme,
VCIIOJIb30BaHUsl MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHss B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aAad. OOyyaromuecs OBJIaJeBaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIIUN ¢ TTOMOIIBIO MPOU3BOJIHOM, pPEIICHWU MPUKJIAIHBIX 3a7a4 U 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
colep KaTellbHasl JIMHHUS BKJIIOYaeT B ceOs Takke QopMupoBaHUEe yMEHUI
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmysnaM, MpeoOpa3oBaHUs IEIBIX, PAUOHATIBHBIX,
UppPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUU,
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COJIepKalIMX cTerneHu u Jorapudmel. bmaromaps uszydeHuro aiaredGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEN B BUJIE paBEHCTB U HEPAaBEHCTB. AnreOpa npezuiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MNPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYyHKIUM U TpapuKu» TECHO
neperjieTaeTcs ¢ JpyruMH JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEI0BATEIbHOCTD U3YUEHHS MaTepuaia. M3yueHne cTeneHHol, oKa3aTeabHOH,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(HKOB,
UCIIOJIb30BaHUE (DYHKIMI ISl pelieHus 3a7a4 U3 JpYruX Y4eOHBIX MPEAMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHUPOBAHUIO YMEHUS BbIpAKaTh (HOPMYyIaMHU 3aBUCUMOCTU MEXAY PA3TUYHBIMU
BEJIMUMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PAa3IMYHON (opMe:
aHAIMTUYECKOM, Tpaduueckoid u ciioBecHOM. Ero wu3ydeHue crnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHas auHMs «Hauama mareMaTHdeckoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTU4YeCKHX, TaK U MPHUKJIAIHBbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTesbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXXKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNel peanbHbIX CHUTyaluil, HaX0XXJIECHUs
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE COLUATbHO-OKOHOMHYECKUX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMAIBLHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbopMHPOBAHNIO YMEHHI PacIO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopepkarenbHo-MeToAMYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
NPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKU U MpeiaratoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONIMI BCE pa3/esibl MAaTEMATUKU U €€
NPUJIOKEHUHM, OHU CBS3BIBAIOT Pa3HblE MATEMAaTUYECKUE JUCLUIUIMHBI B €AUHOE
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uenoe. Ilo3toMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa um Havaja MaTeMaTHYECKOTO aHAJINW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO0  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
MHTEPHPETALUN TOJTYYEHHBIX pe3yJIbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXIbIA U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM mu1aHe Ha U3y4eHHe Kypca anreOphl M Hadall MaTeMaTHIeCKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 kmacce, Bcero 3a Ba roga ooy4yenus — 170 gacos.
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COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYACICHHN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJbHOW  creneHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 Pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauK KOPHS 1-Oi CTEIIECHHU.
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TpuronomeTpuueckas OKPY>KHOCTb, OIpPEIAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuud HajJ MHOXecTBamu. Jmarpammsl JOunepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammnapara JUisli OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHne BBIPAKEHUM, COJEpKAIUX CTEMEHU C paluOHATBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpruMeHeHnE ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMBI (yHKUMU. HawmOomblnee u HauMmeHbIlee 3HAUYECHHE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.
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Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepsiBabie ¢pyHKIMH. MeTOT HHTEPBAIOB ISl PEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid M (Qusmdyeckuid cmbici. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.
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INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO mpcamMeTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayromux JUIHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTnkay XapakTepu3yroTcs:

['pasxtaHCKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YUAIOIIErOCs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJi€HA  POCCHUWCKOr0  OOIIecTBa,  MPEACTAaBIECHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHI,
Opoueayp TIpakIaHCKOTo oOuiecTBa (BBIOOPBI, ONPOCHI U 1p.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIIUTAHUE:!

Cc(pOPMUPOBAHHOCTHIO POCCUHCKOM T'pakIaHCKON MACHTUYHOCTH, YBaKEHUS K
IIPOILJIOMY U HACTOAILLEMY POCCHMCKOM MaTEMATUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTrHUSX, cpepax
HKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HAHHUEM JyXOBHBIX LIECHHOCTEW pOCCUICKOT0 HapoAa; ChOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHOKEHU HAyKd M JACSTENbHOCTBIO YYEHOIO; OCO3HAHHEM
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMBOIO Oy IyIIETrO.

DCTeTNYECKOe BOCIIUTaHUE:!

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKJIIOYAs ICTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3ju4YHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHSATh MaTeMaTHYeCKHe 3HaHUA B
MHTEpecax 3J0pOBOTo U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
MPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHON JIEATENbHOCTBIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAHHUEM ILIEHHOCTU TPYAOIIOOUS; HUHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 34 ot 22.04.2024. VicnonHutens: 3uHHypos U.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 9 n3 19. CtpaHnua cosgaHa: 22.04.2024 08:18 =¥ TATAPCTAH



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYacTHIO B PEIICHUH MTPAKTUYECKUX 3aJ1ad MATEMaTHYECKON HapaBICeHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTMYECKON KyJIbTYpPhl, TOHHUMAHUEM BIIASHHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM NJIsl pelleHUs 3a/ay B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH X BO3MOXKHBIX
MOCIICJICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{eHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH M  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYID M MCCIEAOBATEIBCKYIO NESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yNbTaThl OCBOEHHUS MPOTPAMMBbI y4eOHOTO TMpeaMeTa
«Marematuka XapaKTEpU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvnvie  noznasamenvnwvie  Oeuicmeus, — obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXHCalowe2o  Mupa,  NpuMeHeHue  J102UYecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle 1oruueckue AeUCTBUS:

e BBIBIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHYECCKUX
OOBEKTOB, TIOHSTHI, OTHOIICHUH MEXIy MOHATUSAMU;, (HOPMYITUPOBATH
OTIpEJICIICHHS TOHATUI; YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBaHWsI /1711 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIpUHUMATH, (opMymupoBaTh U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e BBISIBIIATh MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJMCHUSX W YTBEPKICHHSX; MpeJiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

e JICNAaTh BBIBOJALI C MCIOJH30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TIPOBOAUTH CAMOCTOATEIHHO TOKA3aTEIHCTBA MATEMATUYECKUX YTBEPIKICHUI
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBATh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOIBI;

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 34 ot 22.04.2024. VicnonHutens: 3uHHypos U.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 10 u3 19. CTpanuua cosaaHa: 22.04.2024 08:18 =¥ TATAPCTAH



e BbIOMpaTh CHoOCOO pemieHUs y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIlIEHUsI, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTeNbcKue AeUCTBUS:

e HCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN HMHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

e TIPOBOAUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIC0BaHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, MPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITEJILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOIBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3WPOBATh BO3MOXKHOE PpAa3BUTHUE IMpoOIlecca, a TAaKXKE BbHIABUTATH
MPEATNOJIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarueii:

e BBIBIATH JePUIIMTH UHPOPMAIIMHU, JAaHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOIPOC U JJIsI pEIICHUS 3a/1au;

e BBIOMPATH HHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOPM
IIPEICTaBICHNUS;

e CTPYKTYpPUPOBaTh WH(MOpMAIUIO, MPEACTABIATh €€ B pasIuyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie  KOMMyHUKamueHvle  Oelicmeus,  obecneuusaom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

Oowenue:

e BOCIIPUHUMATH U POPMYIUPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peUIeHUs 3a/1ayd,
KOMMEHTHUPOBATh MOJYICHHBIN PE3yJIbTAT;

e B XOJIe OOCYXKJEHHS 3aaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMBl,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha TIOHUCK
pEIICHUS; COMOCTaBIATh CBOU CYXKICHHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMYUEe M CXOACTBO MO3MWIUI; B KOPPEKTHOH ¢opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e TIPEICTABISTH PE3yJIbTAThl PEIICHUS 3a7a9H, SKCIIEPUMEHTA, UCCIIET0BaHuS,
MIPOEKTA; CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Yy4E€TOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyIHHUYECTBO:
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e IMOHWUMATH W UCIOJIH30BATh MIPEUMYINECTBA KOMAHIHOW W WHIUBUAYATHHOU
paboTbl mpuU pelmeHuH Y4eOHbIX 3aJay; MPUHUMATh 1edb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpeneisith
BUJIBI pa0OT, IOTOBAPUBATHCS, 0OCYKIATh MPOIECC U pe3yJIbTaT padoThl; 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

e y4acTBOBaTh B IPYNIOBBIX (popMax paboThl (0OCYkACHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJIHATH CBOIO YaCTh PAOOTHI K KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTUMH WICHAMH KOMaH/Ibl; OIICHMBATh KAYE€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpUTEPHUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICUCTBUA.

3) Vuusepcanvhvie pecynamuensle oeticmaus, obecneuusaiom opmuposarue
CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:

COCTaBJISITH IUJIaH, AJITOPUTM pEUICHUs 3a/a4d, BHIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIAJICTh HAaBBIKAMHU I[IO3HABATEJBHOW pedIeKCMU KaKk  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB; BIAACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOM 3a7a4u;

e TIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OIICHUBATH COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH PUINHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHaJIn3a» Ha
YpPOBHE CpeaHero oOImero oOpa3oBaHUs TOJDKHO oOO0ecreurnBaTh JOCTHKCHHUE
CJICIYOIINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TOHATHUSAMHU: PpAIMOHATBLHOE W JICUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonHATE  apudMeTHueckue — omeparid ¢ palMOHAIBHBIMH |
JEHCTBUTEITLHBIMHU YHCIIAMH.

BEITTONTHATE MPUOMMKEHHBIE BBIYMCICHUS, WCIOIB3Ys TPaBUIa OKPYTJICHUS,
JenaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BEIYUCIICHHM.
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OmnepupoBaTh MOHATUSMU: CTENIEHbB C LIENBIM MIOKa3aTeNIeM; CTaHAapTHas popma
3alliCU JIEWCTBUTENBHOIO YHCIIA, KOPEHb HATypalbHOM CTENEHU; MCIOJIb30BaTh
HOJXOJAIIYI0 (POpMY 3amMCH JEHCTBUTENBHBIX YUCEN Ul PEIICHUs TPAaKTUYECKUX
3a]1a4 U PEJICTaBICHMSI TaHHBIX.

OmnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TaHT€HC IPOU3BOJBHOIO YIJa;
MCIIOJIb30BAaTh 3aIIMCh IPOU3BOJIBHOTO yIjla 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBarh MOHATUSAMH: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJIOE,
panMoOHaAIbHOE, UPPAMOHAIIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BoImonHATh npeoOpa3oBaHus TPUTOHOMETPUYECKHX BBIPAXKEHHM M penaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoemonHAaTe mpeoOpazoBaHus LENbIX, palMOHAIBHBIX M HMPPALUOHAIBHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUJISl PEIICHNS] MAaTEMAaTUUYECKUX 3aa4 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HAyKU U pealbHOM JKU3HH.

MogenupoBaTh peaibHbIE CUTyallud Ha f3bIKE aiureOpbl, COCTaBIAThH
BBIDAKECHHSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/Jadd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH: (YHKLHS, CHOCOOBI 3aAaHus (PYHKLIHH, O0JIacTh
ONpEJENEeHUs] U MHOXKECTBO 3HAuYeHMM (PyHKIuU, Tpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (DYHKLMH, HYJIH (DYHKIIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelieHUs] ypaBHEHUH.

Crpouth W uuTaTh rpaduku JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKITHH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QYHKIOMM 71 HMCCIEJOBaHMUS TPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaTh (GOpMyJIaMH 3aBUCUMOCTH MEXY BEJIMUYUHAMM.

Havana maremMaTH4ecKoro aHajmsa

OnepupoBaTh MNOHATHUSIMU:  TOCIENOBATENbHOCTh, apumeTHdeckas M
reoMeTpUYECcKas MPOrpeccuu.

OnepupoBaTth MOHATUSMU: OECKOHEYHO YyOBIBAIOIIAs TE€OMETpUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUN I PEIICHUS
peanbHbIX 337a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, OIEpALlMU HaJl MHOXKECTBAMH.
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Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlapar Jjisi OMUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MTPEAMETOB.
OnepupoBaTh NOHATUSIMU: OTIPEJIETICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BIYMCICHUA

OnepupoBaTh NOHATHUSAMHU: HATypaJIbHOE, LEJIO0E€ YHCIO; HCIOJIb30BAThH
MPU3HAKH JIEJIUMOCTH 1IENBIX YUCEI, PA3JI0OKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OmnepupoBaTh MOHATUSAMH: Jorapudm dYHCla, NECATUYHBICE M HATypalbHbIC
Jorapu(Msl.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsTh CBOICTBA CTENEHU JIJIsl MPE0Opa30BaHMs BBIPAXKEHUI; ONIEPUPOBATh
MOHATHSIMU: TOKA3aTENIbHOE YPABHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoemmonHsATe  npeoOpa3oBaHMsS — BBIPAXKEHWH, COAEpXAaIIUX  Jorapudmsl;
ONEpPUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YpPAaBHEHUH MU €€ DEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUISA PELICHUS NIPAKTUYECKUX 3a4a4.

Haxonuths pemieHus NpoCTEUIIMX CUCTEM M COBOKYIMHOCTEH PalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peallbHbleé CHUTyalldd Ha SI3bIKE alreOpbl, COCTaBIISAThH
BBIPDAXKEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBl IO YCIIOBHIO 3a/ayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM anmapara aareophl.

@OyHkuuu U rpadpuku

OnepupoBaTh  NOHATUSAMHU:  NEpPUOAMYECKAas  (DPYHKIMSA,  MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM JKCTpeMyma (yHKIMU, HauOosblliee U
HauMeHblllee 3HAaueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIeN0BaHus (PYHKITUH, 3aJaHHOUN rpaduKoM.

OmneprpoBaTh MOHATUSAMHU: TpaQUKU MOKA3aTeIbHOU, Jorapumuueckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxaTh HA KOOPAUHATHOM TUIOCKOCTU TpaUKu JIMHEWHBIX YpaBHEHUN U
VCIIOJIb30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpaduku (GyHKIUH A8  UCCIAEAOBAHUS IPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauyaja MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUSMU: HEMpepbiBHAS (DYHKIMS; MPOU3BOJHAA (DYHKIIHM;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3MUECKUI CMBICI MMPOU3BOIHOM TSl pEeIICHUS

3ajgad.
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HaxoauTs mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMA, BBIYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh NPOU3BOAHYIO I UCCIIEN0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBIL, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOEHUIO I'pa(uKOB.

Hcronb30BaTh NPOU3BOAHYIO JUISI HAXOXICHUS HAWIIydlIEro pEUICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUAMU: TEepBooOpa3Hass M HUHTErpajl; I[OHUMATh
reoMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 371eMEHTApHBIX (DYHKUIUN; BRIYUCISITh UHTETpall O
dbopmyne Herorona—JleitOnuia.

PemaTte npukiagHbele 3aJaud, B TOM YHUCJIE COLHUAIBbHO-3KOHOMHYECKOTO M
(bu3MYECcKOro xapakrepa, CpeJICTBAMH MATEMATHYECKOTO aHAIN3A.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 34 ot 22.04.2024. VicnonHutens: 3uHHypos U.P. 0 AIEKTPOHHbINA
CtpaHunua 15 u3 19. CTpanuua cosaaHa: 22.04.2024 08:18 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpaMMsbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHoOXkecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpPaBHEHUS U HEPABEHCTBA
) Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
[0Ka3areyieM
3 Apudmernueckuii KOpeHb N—Oi CTETICHH. 13 1
HppaunoHaiibHble YpaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpUroHoMeTpuu. Tpuronomerpuyeckue 22 1
YpaBHEHUSA
5 ITocnenoBaTeabHOCTH U IIPOrPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypeni
Crenensb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1
YpPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpPaBEHCTBA
4 [TpousBognas. [IpumeHeHre Npou3BOIHON 24 1
5 WHterpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 HarypainbHble u niensle yucia 6
2 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 13 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
Anrebpa 1 HavaJila MaTeMaTHYecKoro aHanausa (B 2 yactsx), 10-11 kmacchl/
Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u

napyrue; nox penakuuein Mopakosuya A.I'., O0111ecTBO ¢ OrpaHUYEHHOM

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/863f47ea
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Jluct cornacoBaHus k gokymeHTy Ne 34 ot 22.04.2024
WHuumaTop cornacoBaHus: 3uHHypos W.P. dnpekTop
CornacoBaHune nHnyumnposaHo: 22.04.2024 08:19

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 3unrypos U.P. 22.04.2024 - 08:19
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