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MOSACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT WHCTPYMEHTAJIbHYIO0 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHS KYpCOB
UH(OpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4dalyecs OBJIAJIECBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
(bopMyIUpyeT CBOM JOCTUKEHHS B MAaTEMATUYECKOUN popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIaIbIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXke Bpems OBIilaieHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue 1
aHaJIOTHI0, OPMUPYET KpEaTUBHOE U KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M Hayal MaTeMaTHYECKOro aHallu3a B CTaplleil IIKoJe ydaliuecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIel peallbHbIX CUTyallud M HHTEpIpeTaluu
NOJIYYEHHBIX  pPEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTenbHOCTH,



TpeOyroLen CaMOCTOSITEIIBHOCTH, AKKYpPaTHOCTH, MPOAOJIKUTEIHEHON
KOHIICHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 32 MOJTYYEHHbINA PE3YJIbTaT.

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,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTEIEHHO HACHIIAsCh HOBBIMH TEMAMU U
paznenamu. JlaHHBIN Kypc SBJISIETCS WHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe comepkaHWE HECKOJIBKMX MAaTeMAaTHYeCKMX JUCHUILIMH:  anrebpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK ydaluecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM ammapaToM, y
HUX T[OCIE0BATEeIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEATbHOM CUTYallid, IPUMEHSTh 3HAHUS, TTIOJTyYECHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
WUHTEPIIPETUPOBATH MMOTYyUYECHHBIN pe3yJIbTar.

ConepxxarenbHO-METOIMYECKAs JIMHUA «YHCna U BBIYKCICHUS 3aBEpIIACT
dbopMUpOBaHHUE HABHIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YKCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mIKojie. B crapiiedt mikoige oco0oe BHUMaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCHU JIEUCTBUTEIHHOTO YHCIIA, YMEHHUE
pallMOHAJIbHO BBITMIOJHATh JEUCTBUSL C HUMHM, JeiaTh MNPUKUAKY, OICHHUBATH
pesyapTar. OOyuaroniyecsl MOJy4YarOT HaBBIKM NPUOTUKEHHBIX BBIUKCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAYKEHUIA.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOy4yeHUsT B CTaplieil IIKOJe, MOCKOJBbKY B KaXIAOM pazfeie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMUYHBIMU METOAAMHU PEILICHUS] UEJbIX, PalMOHAIBHBIX, HPPalMOHAIbHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
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 ¢dopMmysnaM, MpeoOpa3oBaHUs IEIBIX, PAUOHATIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAKCHUH,



COJIepKalIMX cTerneHu u Jorapudmel. bmaromaps uszydeHuro aiaredGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
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.

ConepxarenpHo-MeTOoAMYecKass JUHUS «DPYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ JpyruMH JJMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICTIE 3a7a€T
NOCJIEI0BATEIbHOCTD U3YUEHHS MaTepuaia. M3yueHne cTeneHHol, oKa3aTeabHOH,
Jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
UCIONb30BaHue (DYHKIUHU U pElICHUs 33Jad U3 JAPYruX y4eOHBIX MPEIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUMHAMH, HCCIEAOBAaTh IMOJYYEHHbIE (YHKUHUU, CTPOUTh HUX TpaQUKU.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PAa3IMYHON (opMe:
aHAIMTUYECKOM, Tpaduueckoil W cioBecHOM. Ero wu3ydeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYUIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3ajad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh UCCIIE0BATh U
CTPOUTH rpapuKu PyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHS OTKPBIBAET HOBBIE BO3MOKHOCTHU
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNel peanbHbIX CHUTyaluil, HaX0XXJIECHUs
HaWJIY4ylIero pelieHus] B MPUKIAIHBIX, B TOM YHCJIE COLMUATBbHO-IKOHOMHYECKHX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaiu3a CHOCOOCTBYET
pPa3BUTHIO aOCTPAKTHOTO, (POPMaATBHO-IOTUYECKOTO0 U KPEATUBHOTO MBIIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHH pacliO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopeprkarenbHO-MeTOANYECKass TUHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
NPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKU U MpeiaratoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKUE TUCUUILUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anredpa um Havalla MaTeMaTHYECKOTO aHaJIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO0  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a u
MHTEPHPETALNUU TOJIYYSHHBIX pe3yIbTaTOB. Takue 3aaHus BIUICTCHBI B KaXIbI U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yyaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BAaTh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBATh
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 YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHHUE Kypca aareOpbl U Hauall MAaTEMaTHYECKOTO aHAIN3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 knacce, Bcero 3a iBa roga ooy4yenus — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BBIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PELICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CranpmaptHas ¢opMma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apu(PpMETUUECKUMHU KOPHSMHU HATypaJIbHON CTENEHHU.

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

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHomeTpuueckass OKPYKHOCTb, OINpPEIECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

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

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Jyisi ONMUCAHUS PealbHbIX
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 HEIbIX YHACEIT.

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. [leciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpyuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHNUIO MATEMAaTHUECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JIMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

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

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



IHJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘le6HOFO mpcameTa «Maremartukan» JOJIDKHO o0ecIreynBaTh AOCTMKCHHUC Ha YPOBHC CPCIHCTO 06HIGFO
O6pa3OBaHI/I$I CIICAYIOMUX JIMIYHOCTHBIX, MCTAIIPECAMCETHBIX U IIPECAMCTHBIX O6p330BaTCJ'IBHI)IX PE3yJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOrpaMMbl y4eOHOTO TIpeaMeTa «MaTeMaTuka» XapakTepu3yroTCs:

I'paxxnanckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO IPAXKIAHCKOM MO3UIIMKA 00YYAIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOT'O 4JI€HA POCCHUICKOTO
o0111ecTBa, MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUN, MPOLETYP
IrpaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TMp.), YMEHHEM B3aUMOJECHCTBOBATh C COIMAIbHBIMU WHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM.

[TatpnoTryeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMUCKON TPAKITAHCKON UACHTUYHOCTH, YBAXKEHHUS K MPOILJIOMY M HACTOSIIEMY POCCUNUCKON
MAaTEMATUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHMXKEHHUSIM POCCHMCKUX MAaTEMATUKOB M POCCHUMCKOW MATEMATHUYECKOU
IIKOJIBI, K UCITOJIB30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO
MOBEACHUSI, CBSI3aHHOTO C TMPAKTUYECKUM IMPUMEHCHUEM JOCTHKCHUW HAYKH MU JIESTEIBHOCTHIO YUYEHOTO; OCO3HAHHEM
JIUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy yIIErO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEeKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PU3NYECKOE BOCITUTAHUE:



c(hOpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAaHME, COATAHCUPOBAHHBIA PEXHUM 3aHITUUA H
OTIbIXa, pEryjsipHas (¢u3MyecKas aKTHUBHOCTbH); (DU3MUECKOIO COBEPILIECHCTBOBAHMS, IpPU 3aHATHSIX CIIOPTUBHO-
03/10POBUTEIBHOMN AESTEIBHOCTHIO.

TpynoBoe BociMTaHueE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM I[EHHOCTU TPYO0JIIOOUS; UHTEPECOM K PAa3IMYHBIM cepaM MpopecCHOHATHHON
JESITeIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW M €€ NPUJIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOp OyayIiei
npodeccun M peanu3oBbIBATH COOCTBEHHBIE MXU3HEHHBIEC IUJIaHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaT€MaTUYECKOMY
o0pa30BaHHIO U CaMOOOPA30BAHMIO HAa MPOTSHKEHUM BCEH JKU3HU; FOTOBHOCTbIO K AKTMBHOMY YYacTHIO B PEUICHUU
MPAKTUYECKHX 3a7]a4 MaTeMaTHUeCKON HApaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO SKOJOTHUYECKON KYJIbTYphl, TOHUMAaHUEM BIIMSHUS COLIMAIBbHO-3KOHOMHMUYECKUX IMPOLIECCOB Ha
COCTOSIHME MPUPOAHON M COLMANIBHOM Cpefibl, 0CO3HAHUEM IJI00AIBHOTO XapaKTepa SKOJIOIHUECKUX Mpo0ieM; OpueHTaluen
Ha MPUMEHEHNE MaTeMaTUIECKIX 3HaHUH JIJIS1 pelIeHHs 3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpeibl, TNIAHUPOBAHUS TOCTYIIKOB U
OILIEHKH WX BO3MOKHBIX TIOCJIEICTBUMN AJIsI OKPY KAIOIICH CPEJIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM
NPAKTUKW, MOHMMaHUEM MaTEeMaTHYeCKONM HAyKH Kak c@epbl 4YeIOBEYEeCKOM MesITeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYUMOCTH JUIS PA3BUTHS IUBUIIU3AIIMHI; OBJIAICHUEM SI3bIKOM MAaTEeMAaTUKH M MAaTEMaTHYECKOW KyJIbTYPOU KaK CPECTBOM
MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTBISTH MPOSKTHYIO M UCCIIEIOBATENBCKYIO IEATENHHOCTh NHANBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATBI



MeranpeamMeTHbIe pe3yibTaTbl OCBOEHUS NpOrpamMmbl ydeOHOro mnpeamera «MaTeMaTrnkay XapakTepU3yTCs
OBJIAJICHUEM YHUBEPCAIbHBIMUA MO3ZHAGAMENbHOIMU OCUCEUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU OetUCmEUIMU,

VHUBEPCATIbHLIMU Pe2YTIIMUBHBIMU OeliCMBULMU.
1) Vhusepcanvhvie nosnasamensvhvle oelicmsus, obecnedusaiom Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECCO8
obyualowuxcs (oceoenue Memooos NO3HAHUSL OKPYHCAIOUWe20 MUpa, NpuMeHeHue 102U4eCcKux, UCCi1e008amenbCKux onepayull,

YMeHul pabomams ¢ ungopmayueti).
ba3oBbie mornueckue neCTBUS:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTEMaTHYECKUX OOBEKTOB, MOHATHM, OTHOLICHUH MEXTy
HNOHATUAMYU; (POPMYIMPOBATH ONpEACICHUS MOHITUI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KacCHU(PHUKAIUH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUHU ITPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh, (POPMYIMPOBATh U MPEOOPA30BBIBATH CYKJICHUS: YTBEPIAUTEIbHbBIE U OTPULIATENIbHBIE, EAUHUYHBIE,
YacTHBIE U 00LIUE; YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUMs B (aKTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPeAJIaraTh KpUTEPUU J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHAYKTUBHBIX YMO3aKJIIOYEHUH,
YMO3aKJIFOUCHUH 110 aHAJIOTUH;

OPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN (IIpSAMBIE M OT IPOTHBHOIO),
BBICTpauBaTh apryMEHTALIMIO, IPUBOJAUTH NMPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXACHUS U
BBIBOJIBL;

BBIOMPATHh CIIOCOO penieHusi ydeOHOW 3a1auu (CpaBHUBATh HECKOJIBKO BAPUWAHTOB pEUIEHUs, BbIOMpaTh Hauboliee
HNOAXOSIINNA ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie uccienoBaTebCKUE ICHCTBUA:

MCIIOJIH30BaTh BOTIPOCHI KaK UCCIIEI0OBATEIBLCKUI MHCTPYMEHT MTO3HAHUS; (POPMYIUPOBATH BOMPOCHI, (GUKCUPYIOIINE
IpOTUBOpEUHE, MPoOJIeMy, YCTaHABIUBATh UICKOMOE M JJaHHOEe, (POPMUPOBATh TUIOTE3Yy, apPrYMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHUE;



e TMPOBOAWTH CAMOCTOSATEIHLHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, WCCIICIOBAHKE IO YCTAHOBJIICHHIO OCOOCHHOCTEH
MaTeMaTUYeCKOTO0 OOBEKTa, SBICHHUSA, MPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXKIYy OOBEKTAMHU, SBICHUSIMH,
IpOIECCaMH;

e CaMOCTOSITENIBHO (OpPMYyIUPOBaTH OOOOMIEHUS ¥ BBIBOJABI IO pe3yjbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTh MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEIOIOKECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabota c undopmariueii:

e BBIABJIITH AePUINTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA BONPOC U JIJIS PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OOPMAIIMIO W3 HWCTOYHWKOB pPA3IUYHBIX THIIOB, aHAJIM3WPOBATh, CHCTEMATH3UPOBATh U
HHTEPIPETUPOBATH HHOOPMAITHIO PA3TUIHBIX BUIOB B (OPM MIPEICTABICHHUS,

e CTPYKTYypUPOBaATh HH(MOPMAIIUIO, IPEJICTABIATH €€ B Pa3UYHBIX (hopMax, UILTIOCTPUPOBATH TpaduyuecKky;

e OIIEHUBATH HAJIEIKHOCTH MHPOPMAIIMH 110 CAMOCTOATENHEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAGMUGHbBle Oelicmausi, 00ecnedusarm c@HOoOpMUpoOSaHHOCHb COYUATLHLIX HABLIKOG

00yYarOUUXCHL.

Ob6mienue:

e BOCIPUHUMATH U (OPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBHHM C YCIOBUSIMH U LEISIMU OOIICHHS; SCHO, TOYHO,
IPaMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMUCbMEHHBIX TEKCTAX, IaBaTh MOSICHEHUS 1O XOAY PEIICHUs
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

e B XO0AC¢ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbI, TPOOJIEMBI, pemaeMoi 3amadw,
BBICKA3bIBaTh WJCH, HAIICJICHHbIC HA TOUCK PEIICHHUS; COMOCTABISATh CBOU CYXKACHHUS C CYXICHUSIMH APYTHX
YYaCTHHKOB JHaiora, OOHapy»XWBaTh pa3lIMdMe M CXOJCTBO TO3UIMH; B KOPPEKTHOH ¢hopme (opMyITHpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

e TMPEACTABJIATH PE3YJbTATHl PEIICHUS 3aJa4d, SKCIICPUMEHTA, UCCIICAOBAHMS, MPOCKTA; CAMOCTOSATEIHLHO BHIOUPATH
¢dbopMat BBICTYIUICHHSI ¢ YIETOM 3a/1a4 IPE3EHTAIM U1 0OCOOEHHOCTEH ayIUTOPHH.



CoTpyAHUYECTBO:

e TOHUMATh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHAUBUIyaIbHON Pa0OTHI MPU PEIICHUU YUCOHBIX 3a/1a4;
IPUHUMATH 11eJIb COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATH OPTraHU3aIMI0 COBMECTHOU paboThI, pacipeeisTh BUAbI
paboT, JOroBapuBaThHCs, 00CYKIATh MPOIIECC U Pe3yibTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIIO/ICH;

e YYacTBOBaTh B TPYMIOBBIX (opmax paboOThl (0OCYX)AeHUS, OOMEH MHEHHI, «MO3TOBBIC INITYPMBD» H HWHEIC),
BBITIOJTHSTh CBOIO YacTh Pa0dOTHI M KOOPAMHUPOBATH CBOM JEHCTBUS C JIPYTUMHU WICHAMH KOMAaHJbI; OICHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIMI MTPOIYKT MO KPUTEPUIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUA.

3) Vuusepcanvhuvle pezynisamuensile oelicmeus, 0becnedusarom Gopmuposanie CMulCl108bIX YCMAHOBOK U HCUSHEHHBIX

HABbIKOG TUUHOCTIU.

Camoopranuzanus:

COCTaBJISATh IUIAH, QJITOPUTM pEIICHUs 3aJayd, BBHIOMpATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHN ¢ y4ETOM HOBOM HH(pOpMAIUH.

CaMOKOHTPOJIb:

e BJAQJACTh HABBIKAMU I1O3HABATEJILHOW pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUN U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJILTATOB; BIAJACTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEecca U pe3ysIbTaTa peIieHUs
MaTeMaTUYECKOM 3a4auH;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PELICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B ACATEILHOCTD
Ha OCHOBE HOBBIX O0OCTOSATENBCTB, JAHHBIX, HAJICHHBIX OIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIH U YCJIOBHUSIM, OOBSCHSITh MPUYUHBI JTOCTHXKECHUS WU HEJOCTHUKEHUS
pPe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca « Anredpa 1 Hadajia MaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE CPETHETO O0ITIeTo 00pa3oBaHus
JIOJKHO 00ECTIEYHBATh JOCTHIKEHUE CIIEYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:



10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OrneprpoBaTh NOHITUSIMU: PALIMOHAIBHOE U IEUCTBUTEILHOE YUCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOB, MPOLICHTHI.

BrimonasaTh apudmMeTHIecKue onepanyu ¢ paroHaTbHBIMU U ICHCTBUTSIIBHBIMA YUCIIAMH.

BoinonasaTe npuOamkEHHBIE BHIYUCICHUS, UCTIONB3Ys MpaBUIa OKPYTJICHUS, JIeNIaTh MIPUKUIKY U OLEHKY pe3ylibTara
BBIUMCIICHUM.

OnepupoBaTh MOHATUSIMHU: CTEMEHb C IIEJIBIM TOKa3aTelieM; CTaHAapTHas (GopMa 3amucu JEHCTBUTEIBLHOTO YHCIIA,
KOPEHb HATypaJbHON CTENEHU; HCIOJIb30BaTh MOJAXOMAIIYI0 (GOpMY 3amucu JIEUCTBUTENBHBIX YHCEN IS PEIICHUs
MPAKTUYECKUX 33724 U MPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUAMU: CHHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YTIJIa; UCIIOIb30BaTh 3alIUCh TPOU3BOJIBHOIO yTia
yepe3 oOpaTHbIe TPUTOHOMETpUYECKHUE (PYHKITUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO; 1I€JI0€, PAIHOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE,
HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BrinonHsaTh Ipeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonasaTh npeoOpa3oBaHus 1ENbIX, PAIMOHATBHBIX M UPPAMOHATBHBIX BBIPAKCHUM W periaTh OCHOBHBIC THIIBI
LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS] U HEPABEHCTBA JIJIsl PEIICHUSI MAaTeMaTUYECKUX 3aJ1a4 U 3aJlay U3 Pa3JIMuHbIX 001acTel HAyKu U
pEATIbHOM KU3HMU.

MoaenupoBaTh peaibHbIe CUTYaIlUU Ha SI3bIKE aNreOphl, COCTABISAThH BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO
3aJ1auu, UCCIICIOBATh TOCTPOSCHHBIE MOJIEIH C UCIIOIH30BAHMEM arlapaTa ajreopsbl.

DYyHKIUHN U TPAPUKU

OnepupoBaTh MOHATUAMH: (PYHKIIUS, CIOCOOBI 3ajaHusi (PYHKIIUH, 00JACTh OMPEACIICHUS U MHOXECTBO 3HAYCHUU
bynkumnn, rpaguk GyHKINN, B3aUMHO 0OpaTHBIE (PYHKITUH.



OnepupoBaTh MOHATUSAMU: YETHOCTh M HEUETHOCTD (DYHKIIUHU, HYIH (PYHKINUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUIKN A pELICHUS] YpaBHEHUIA.

Ctpouts u unTaTh rpaduKu TMHEHHON QYHKIIMH, KBaIpaTUYHON (PYHKITUHU, CTENEHHON (DYHKIIUHU C IIEJIBIM [TOKa3aTEJIEM.

Hcnonb3oBath rpaduku GyHKUUNA IS UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH MpU PEIICHUU 3a/ad U3 JAPYTHUX
y4eOHBIX MPEIMETOB U PEaTbHON KHU3HU; BRIpAXkKaTh (POPMyIaMu 3aBUCUMOCTH MEXY BEIIMYNHAMH.

Hauajna MaTeMaTH4eCcKOro aHajan3a

OnepupoBaTh NOHATHIMHU: IIOCIE0BATEILHOCTD, apU(PMETHUECKAs U TEOMETPUYECKAs! IPOIPECCUH.

OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBaroIlas reoMeTpudecKkasl Iporpeccusi, CcyMMa O€CKOHEYHO yObIBarouIeil
r€OMETPUYECKON IPOIPECCHH.

3ajaBaTh NOCIE0BATENBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U TPOTPECCUM JJISl PEIICHUS PEAIBHBIX 3a7a4 MPUKJIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUAMH: MHOYKECTBO, OIEpALlMU HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jjisi OMMCaHUsl PEaIbHbIX MPOLECCOB U SBJICHUW, NIPU PELICHUN
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPEICIICHNE, TEOPEMA, CIEICTBHUE, T0KA3aTEIbCTBO.

11 KUIACC

Yucya 1 BbIYUCIEHUSA

OnepupoBath MOHATUSMU: HATYPAIbHOE, IIEJI0€ YHACIIO; UCIIOJIb30BATh MPU3HAKH JETMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE
YHCJIa Ha TPOCTHIE MHOYKUTENM JJIs1 PEIICHUS 3a/1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBarh MOHATUAMHU: JIOTapU(DM YnCia, TECATUYHBIC U HATYPAIbHBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA



[TpuMeHsTH CBOMCTBA CTEIEHU 11 MpeoOpa30BaHuUs BEIPAXKEHUI; OTIEPUPOBATH MOHITHIME: IIOKa3aTEIbHOE YpaBHEHHUE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTh npeodpa3oBaHuUsi BRIPAXKEHUHN, COJAEPKAIIUX JIOTapU(MbL; ONIepUpPOBaTH MOHITUIMU: JIorapupmudeckoe
ypaBHEHHUE U HEPABEHCTBO; pelIaTh OCHOBHbBIE TUIIbI JOTapU(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.

HaxomauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh MNOHATHSAMH: CHUCTEMA JIMHEWHBIX YPAaBHEHHH M €€ pPEUIeHUE; HCIOJIb30BaTh CHUCTEMY JIMHEHHBIX
YPaBHEHUMU I pELICHUs IIPAKTUYECKUX 3a1a4.

Haxoaute penienus NpoCcTeNIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MonennpoBaTh peaibHble CUTYallud Ha SI3bIKE alireOpbl, COCTABIIATh BhIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
10 YCJIOBHIO 3a/1a4H, UCCIIEIOBATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM aIlllapaTa anreopsl.

DOyHKUMU U TpaGUuKH

OnepupoBaTh MOHATHAMU: MEepUoaUYecKass (YHKIMS, MPOMEXKYTKM MOHOTOHHOCTU (DYHKIUHU, TOUYKH 3KCTpEMyMa
(GyHKIUM, HanOOoJbIIee U HAUMEHbLIee 3HaueHUsl QYHKIIMU Ha IPOMEXKYTKE; UCIOJIB30BaTh UX JJIs UCCIEA0BaHUS (DYHKIUY,
3aJIaHHOM TpadUKOM.

OnepupoBarh MOHATUAMM: TpadUKU TOKA3aTEIbHOM, JIOrapU(PMUUYECKON ¢ TPUTOHOMETPUYECKUX (PYHKLHUM;
M300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH M UCHOJIB30BATh JIJISl PEIICHUS YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM MJIOCKOCTH TPa(UKU JIMHEWHBIX YPaBHEHUHN U UCTIOJIB30BATh UX JIJISI PEIICHUS CUCTEMBI
JIMHENHBIX YPABHECHUM.

Hcnonb3oBath rpa@uku GyHKIMM 17151 UCCIIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX JUCLMIUIMH.

Hayaja MaTeMaTH4ecKOro aHajaimsa

OnepupoBaTh MOHATUSMU: HENpepbIBHAS (YHKUHMS; NPOU3BOAHAS (PYHKIMH; HCIOIb30BaTh TI'€OMETPUUECKUN WU
(bU3UYECKU CMBICI TTPOU3BOIHOM TSl PEIICHUS 3a/1a4.

HaxoauTh npou3BOJIHBIE 3IEMEHTApHbIX (DYHKUWN, BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHUS, YaCTHOTO

GyHKLIMA.



Hcnonp30BaTh MPOU3BOIHYIO AJIS UCCIENOBaHUS (PYHKIIMHM HA MOHOTOHHOCTh M DKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThI
HCCJIETOBaHMS K TTOCTPOEHUIO Tpa(hKOB.

Hcrnons30BaTh NPOU3BOAHYIO JUIsI HAXOKJICHUS HAWIY4lIETO PEIICHUs B NPHUKIAJHBIX, B TOM YHUCIE COLMAIbHO-
HDKOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATHAMHE: IEPBOOOPA3HAs U UHTErpai; IOHUMATh T€OMETPUIECKHUM U (PU3HUECKUI CMBICT HHTETpasa.

HaxoauTs nepBooOpa3Hble 3IeMEeHTapHbBIX (YHKIUIN; BRIYUCIATh HHTErpan o gopmyie Horotona—JleitOnuna.

Pemarp mpuxnagHele 3aJaud, B TOM YHUCIIE€ COLUAIbHO-I)KOHOMUYECKOTO M (PU3NYECKOT0 XapakTepa, CpeliCTBaMHU
MaTeMaTUYECKOro aHaIu3a.

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

» Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaJIn3a, reoMeTpus. Airedpa U Hayalla MaTeMaTUYeCKOTO aHaJn3a,
10-11 xmaccel/ Amumos 1. A., Komsirua FO.M., TkadueBa M.B. u npyrue, AkninonepHoe oomecTBo «3maTeabcTBo
«ITpocsenieHue»

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJISA

Meroanueckue pekoMeHnnauuu K yueonuky 1. A. Anumosa, FO. M. Konsruna, H. E. ®énoposoii u ap. 10-11 kmaccsl.
Astopsl: H. E. ®énopoBa. M. B. Tkauéna. 5-e¢ uznanue, crepeorunnoe Mocksa «IIpocsemenue» 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



bu6moreka [IOK

https://m.edsoo.ru/

TEMATHUYECKOE IINTAHUPOBAHHUE


https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711921033385&usg=AOvVaw17sLqB9T2K5YrWD8OP06_-

10 KJIACC

KoJsnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Konrpoasusie | Ilpakrayeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
MHoOXxecTBa pallMOHAJIBHBIX U
1 JIEACTBUTEIbHBIX YUCEN. 14 1 0 bubnuorexa
ParmonanbsHbie ypaBHEHHS U OK https://m.edsoo.ru/
HEpaBEHCTBA
5 Oynkiun u rpaduku. CTeneHs ¢ 6 0 0 bubnmnoreka
LeJIBIM IIOKa3aTelIeM LIOK https://m.edsoo.ru/
3| ctenenn. Hppausonaneme 18 ) 0 Bubmiorera
- “ppall HOK https://m.edsoo.ru/
yYpaBHEHUSI U HEPABEHCTBA
4 @opMyIbl TPUTOHOMETPHH. 29 2 0 bubnmnoreka
TpuroHomeTpudeckre ypaBHEHHUs LHOK https://m.edsoo.ru/
5 [TocnenoBarenpHOCTH U 5 0 0 bubnmnoreka
IIPOrpecCuu LIOK https://m.edsoo.ru/
5 [ToBTOpenue, 060061IeHNE, 3 1 0 bubnunoreka
CHCTEMAaTH3allHs 3HAHHI IIOK https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOIT'PAMME
11 KUVIACC
KoJsnuecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudposbie)
n/n NPOrpaMMmblI Bcero Konrponsneie | Ipakraieckne o0pa3oBaTe/ibHbIE
padoTsbl padoTbl

pecypcbl



https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920644360&usg=AOvVaw39PQr0pE9XjuIPzBmbQo-a
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920647532&usg=AOvVaw1T3mdPFKzA5_Xt0cFrYRlV
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920650290&usg=AOvVaw0soT91Wip3N7_mIIgnXIio
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920652889&usg=AOvVaw2kJQjtyKGG3zjaXAMNKqqV
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920656063&usg=AOvVaw3W-W1v68qjjdKilBWXwaSt
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920658860&usg=AOvVaw1qtIjbI3dEAGlsbX7Cd6GL

Tpuronomerpuueckue GyHKIIUU U
1 ux rpa¢uku. Tpuronomerpuyeckue 12 bubmorexa
) IOK https://m.edsoo.ru/
HEpPaBEHCTBA
Crenenb ¢ pallMOHAIbHBIM
2 nokazaresiem. [lokazarenbHas 12 bubnuorexa
¢dbynkuwms. [TokazarenbHbIe OK https://m.edsoo.ru/
ypaBHEHUSI U HEPABEHCTBA
o | oo b
p yp HOK https://m.edsoo.ru/
HEPaBEHCTBA
4 IIpousBogHas. [Ipumenenne 26 bubnuoreka
IIPOU3BOJTHOM LHOK https://m.edsoo.ru/
5 HHTErpan u ero npuMeHeHUS 12 bubmmorexa
p p IHOK https://m.edsoo.ru/
. bubnuoreka
6 Crcrembt ypasuennii 12 IIOK https://m.edsoo.ru/
7 HarypainbHble U 1ie/ble Yucia 2 bubmorexa
yp B ITOK https://m.edsoo.ru/
8 [ToBTOpenue, 06061IeHNE, 14 bubmnoreka
CHCTEMAaTH3allHs 3HAHHI IHIOK https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920669267&usg=AOvVaw2H4iDTy8CM5_1-OtwNp3Nz
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920671984&usg=AOvVaw2EzzWcpu8cDVZxvRZMc1GB
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920674692&usg=AOvVaw36IR_jC8_beYO9XwJ2R5aT
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920677473&usg=AOvVaw2_18fYw1bdm1pJHIyHzIU8
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920679983&usg=AOvVaw2wxc0W-HqZCVVk9C76qf2K
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920682988&usg=AOvVaw1uZ5QJxW4cn-EQQ99MBKPQ
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920685617&usg=AOvVaw3zFCnqMsxD7NPzElnwhPcn
https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1730711920688730&usg=AOvVaw2H1FFIKNgDhcbBpdRuGOyX

