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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTEIHLHOTO CTaHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBJIIOIIMMHU OCHOBY JUJIsl CAMOPA3BUTHUS M 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 HWHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX E€CTECTBEHHO-
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 JOCTUKEHUS B MAaTEMAaTUYECKOUN (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 0000IEHNE U KOHKPETU3aLMI0, a0CTparupoBaHue U
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 3HAYMTENBHBIM BOCHUTATENBbHBIM MOTEHIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTenbHOCTH,



TpeOyroLen CaMOCTOSITEIIBHOCTH, AKKYpPaTHOCTH, MPOAOJIKUTEIHEHON
KOHICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 32 MTOJYUYCHHBIN 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 MAaTeMAaTHYeCKUX JUCHUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM ammapaToM, y
HUX T[OCIE0BATEeIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEATbHOM CUTYalluH, IPUMEHSTh 3HAHUS, TTIOJy4YECHHBIE 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
pPa3IMUYHBIMU METOAAMU PEIICHUS] UEJbIX, PalHOHAIBHBIX, 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 alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMH, IMPEACTABICHUS 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-MeTOoMYecKass JHHUS «DPYyHKIUM 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 (QYHKIUHU U pEIICHUs 3aJad U3 APYTruX Yy4eOHBIX 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, HCCIEAOBaTh IMOJYYEHHbIE (YHKUHUH, CTPOUTh HUX TpaPUKU.
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,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCS 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 aO0CTPAKTHOTO, (POPMaTbHO-IOTUYECKOTO0 U KPEATUBHOTO MBILIUICHHUS,
(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-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
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
MHTEPHPETALUN TOJIYYEHHBIX pe3yabTaToB. Takue 3aaHusl BIUICTCHBI B KaXKIbIi 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 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 roga ooy4yenus — 170 gacos.



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
Ipo0ell U MPOLEHTOB JUIsl PELICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHBbIX 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. CraHpmaptHas  ¢opMma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apu(pMETUIECKUMH KOPHSMH HATYPAJIbHOM CTEIEHHU.

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 (DOPMYIIBI.

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

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUN 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.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuronomeTpuueckass OKPY>KHOCTb, OIPEIAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas U TeoMeTprUIEcKasl porpeccuu. beckoneuHo 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

MHoXxecTBO, omnepauuu Haj MHOXkecTBamH. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl 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 HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. 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.

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

DYyHKIUHN U TPAPUKH

Oyukrus. [Tepuonnueckue Gynakmmn. [IpoMexyTku 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 rpad@ukoB QYHKIHM 711 pEeLICHUS] 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

HenpepriBable GyHKIINH. MeToT MHTEPBAJIOB sl pEIICHUS HEPABEHCTB.

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

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

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (YHKIIMI 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—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIO0OHS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTaIlMell Ha MPUMEHEHUE MATEMATHUYECKUX 3HAHUU JJIsl pelieHUs 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKPYICAIOWe20  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBHISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, MOHATHI, OTHOUICHHH MEXAYy HOHATUAMU; (DOPMYIHPOBATH
ONpENENECHUs]  IOHATUN; YCTAHABIMBAThb CYIIECTBEHHBIM  IPU3HAK
KJlaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOJAUMOI0 aHAJIN3A;



BOCIIpUHUMATh, (OPMYJIUpOBaTh M  NPeoOpa3oBbIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIABJIAITDH MAaTCMAaTHYCCKHUC 3dKOHOMCPHOCTH, B3aMMOCBA3HU u
IMpOTUBOPCHYHUA B CI)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I5IX U YTBCPIKACHUAX,
npeiaratb KpUuTCpuun 1JIs1 BIABJICHUSA 33KOHOMCpHOCT€I>i u HpOTHBOpG‘IHﬁ;

AcJIaTb BBIBOAbI C HCIIOJIB30BAHUCM 3daKOHOB JIOTMKH, ACAYKTHBHBIX H
NHAYKTHUBHBIX YMOSaKHIOqCHHﬁ, YMOBaKJHO‘IeHI/Iﬁ 110 aHAaJIO0I'uu,

IIPOBOJUTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSIMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
IPUBOJUTH NPUMEPHl U KOHTPHIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus: yuyeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCITI0JIB30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT IMO3HAHMUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUne, MpodiIemMy,
yCTaHaBIMBaTh MCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MIPOBOJUTH CaMOCTOSITEIIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
HCCIICIOBAHUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEeKTaMHU, SIBJICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCICAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IMPOTHO3UPOBATHE BO3MOJKHOC PAa3BUTHUC IIPOLECCCa, a TaKXKC BbBIJABUI'ATb
IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

PaGoTa ¢ undopmarnueii:

BBISBIIATH ASOUIMTHI HHPOPMAITUN, JaHHBIX, HEOOXOMMBIX Il OTBETa Ha
BOMPOC U JUUTSI PEICHUS 33/1a4H;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh UHGOPMAIUIO, PEACTABIATh €€ B pa3InYHbIX Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;



e OIICHUBATH HaIEKHOCTD uHbOopMaIun 110 CaMOCTOSTEIILHO
c(hOpMYIUPOBAHHBIM KPUTCPHSIM.
2)  Vuusepcanvmuvie KOMMYHUKAMUGHbBIE  OcliCmeus, 0becnedusaiom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCSL.
O6menue:

e BOCIIPUHUMATH U Q)OpMy.TII/IpOBaTB CYKIACHMA B COOTBCTCTBUM C YCIIOBUSAMU
H O0CJIsIMHA O6HICHHH; ACHO, TOYHO, I'PAMOTHO BbIPAaXKAaTh CBOIO TOYKY 3PCHUA
B YCTHBIX N IIMCbMCHHBIX TCKCTAX, AaBaTb IMOACHCHUS II0 XOOY PCUICHUA
3aga4u, KOMMCHTHUPOBATH HOqueHHLIﬁ PE3YIIbTAT,

e B X0Jle 00CYXKJIEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,

e TIIPEACTABIIATH  PE3YJbTAaThl  PEIICHUS  3aJayd,  SKCICPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTICHUS
C Y4€TOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH.
CoTpyaHUYECTBO:

e TIOHMMATh U UCIOJIb30BAThH MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYaTHbHOM
paboTHl TpU pelnieHUH YYeOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOM
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenarth BUAbl pabOT, MOTOBAPUBATHCS, OOCYXKIATh MpoOIEcCC U
pe3ynbTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

e Y4YaCTBOBATh B IPyNMOBHIX (hopMax paboThl (00CYKaeHNsI, 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATH CBOM JICUCTBHUS C IPYTUMH YICHAMH KOMaH Ibl; OLICHUBATh
KauyeCTBO CBOEro BKJIajga B OOMIMA MPOAYKT TO KPUTCPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecyramuesnsie oeticmaus, obecneuusarom hopmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHUS 3aJ1a4M, BBIOUPATH CIIOCOO PEIICHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YI4ETOM HOBOW WH(MOPMAITHH.

CaMOKOHTPOJIb:

e BJIAJCTh HAaBBIKAMHU T[O3HABaTEIbHOW pedaeKcun KaKk OCO3HAHMUS
COBEpIIIAEMbIX JIEUCTBUN W MBICIUTENIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;



BJIaACThb cnocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITponecCa U pC3yJibTaTa
peLICHUA MaTeMaTHUYEeCKOM 3aJda4n,

e INPEIBUIETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPHU PEIICHUU 334U,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAUJEHHBIX OIMOOK, BBISBJICHHBIX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBHUE pe3yJbTaTa I€IA W YyCIOBUAM, OOBSCHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredbpa U Hauajga MaTeMaTUYECKOTO aHATH3a
Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia 1 BIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeNaTh MMPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJIeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJIa;
MCITIOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BbInonHATh npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALlUOHAIBHBIX
BBIPAQXEHUI U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.



[IpuMeHATh ypaBHEHUS 1 HEPABEHCTBA JJIsl PELIECHUSI MATEMaTUYECKUX 3aau
W 3a]1a4 U3 PA3JIUYHbIX 00JIacTe HAYKH U PEabHOU KU3HH.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpENENCHUs] U MHOXECTBO 3HayeHUM (yHKuMH, Tpaduk (QyHKIHMH, B3aHMMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IIPOMEXKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHON (PyHKIIHH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd (QyHKIMH IS  KCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
r€OMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBalOllasgd T'E€OMETPUUYECKAs
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEH reOMETPUUECKON IPOrPECcCUu.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisl ONMCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB.

OnepupoBaTb  NOHATUSAMM: ONpPENEIICHHE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKN JIEIMMOCTH ILIEJIBbIX YHUCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh MOHATHUEM: CTETNIEHD C PAITMOHAJIBHBIM MTOKA3aTEJIEM.



OmnepupoBaTh HNOHATUSAMH: JOrapudM uucia, ACCITHUUYHBIE W HATypajbHbIC
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEpUpPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHHsl BBIPAXKEHUN, COACPXKAIIUX JIOTAPUPMBL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPABHEHUN M €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus: NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHIO 3a/a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPUuKH

OmnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYyHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKHA OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUA Ha TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTU TpadUKU JIMHEWHBIX YPAaBHEHUN U
WCITOJIB30BATh UX ISl PEIIEHUS] CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITIOJIb30BATh TEOMETPUUYECKUM M (PU3HUUECKHUI CMBICI POU3BOIHON JIsl pEIICHUS
3a;ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCIIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.



OnepupoBaTh MOHATHUSMHU: TIEPBOOOpa3Has W  HWHTErpan; I[OHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpazHbie 3IeMEeHTapHbBIX (YHKITHI; BBIYUCISATH HHTETPa 1O
dbopmyne Herorona—JleliOHuiia.

Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM
n/n NPOrpamMMbl

MHOXecTBa paluOHAIBHBIX U

e CTBUTEIIHPHBIX YHCEll. ParimoHaabHEIC
ypaBHEHUS U HEPABEHCTBA

@yukuuu U rpaguku. CTeneHs ¢ 1elbM
IOKa3aTejieM

Apudmerrdeckuii KOpeHb N—0i CTETICHHU.
HppanronanbHble ypaBHEHHS 1 HEPABEHCTBA
Dopmyisl

TpuroHoMeTpuu. TpuroHomeTpuyeckue
YpaBHEHUS

[TocnenoBaTeTbHOCTH U POTPECCUH
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAHUM

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

14

18

22

68

KoHTpoJbHbIe
padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI



~N o o1 b

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

CreneHsp ¢ pallMOHaIbHBIM IIOKA3aTENEM.
[TokazarenpHas pynkums. [lokasarenbHbie
YPaBHEHUs U HEPABEHCTBA

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHsS U
HEpaBEHCTBA

Tpuronomerpuyeckue GyHKIUH U UX
rpaduku. Tpuronomerpuyeckue
HEpaBEHCTBA

[IpousBoaHas. [IpumeneHnne Mpon3BOgHON
WHTerpai u ero npuMeHeHus

Cucrembl ypaBHEHU

HarypanbHsle u nensie yucna

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KoHTpoJbHbIe
padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl



HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE

Ne undgposbie

Tema ypoka KonTposabHbie
n/n Bcero o0pa3oBaTe/ibHbIE

padoThI
pecypcsl
MHOKecTBO, OTepauy HaJl MHOKECTBaMHU. 1

Huarpammsl Ditiepa—Benna

Pannonanenele yncina. OOBIKHOBEHHbBIE U

JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

ApudmeTrnueckue onepanuu c

palMOHATILHBIMU YK CIIaMU, Ipeo0pa3oBaHuUs 1
YHCIIOBBIX BBIPAXKEHUN

[Tpumenenue apobeli U MPOIEHTOB 1Jis

pelIeHns NPUKIAaIHbIX 3aja4 U3 pa3IMuHbIX 1
OTpaciell 3HaHUM U peanbHOU KU3HU

[Tpumenenue apoGei U MPOLEHTOB AJIs
PEUIICHUA NPUKIIAJHBIX 3aa4 U3 pas3JIMdHbIX 1
OTpaciel 3HaHUM U peabHOM KU3HU

JlelicTBUTEeNbHBIE YUCIIa. PallnoHalbHBIE U

VppalOHaJIbHbIE YHCIIa L
ApudmeTnueckue onepanuu c 1
JIEHCTBUTEIIbHBIMU YU CIIAMH

[TpubnnxEHHBIE BEIYUCICHUS, TPaBUIIA

OKpPYIJICHUS, IPUKHUJIKA U OLIEHKA pe3yJbTaTa 1

BEIYHCIICHUN



10
11
12

13

14

15

16

17

18

19

20

21

ToxxmecTBa ¥ TOXKJICCTBEHHEBIE
npeoOpa3oBaHus

YpaBHEHHE, KOPEHb YPaBHEHUS
HepaBeHCTBO, pelieHre HepaBeHCTBa
Metox UHTEPBAIOB

Pemienue nenbix U 1poOHO-pAIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB

KonTponbhas pabota no reme "MHoOxecTBa

palrOHaJIbHBIX U I[CflCTBPITGJII:HBIX YHUCCII.
PaI_II/IOHaJ'IbHBIe YpPaBHCHHUA U HepaBeHCTB"

I'paduk pyakuuu. O61aCTh ONIPEICICHHS U
MHO’K€CTBO 3HaueHui ¢pyHkuuu. Hynun
¢yskun. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA

YéTtHble 1 HeUETHBIE PYHKLIUU

CreneHsb ¢ IeIbIM IT0Ka3aTelIeM.
CrannaprtHas ¢hopMa 3armcu
JIEMCTBUTEIIFHOTO YK CIa
Hcnonp3oBanue noaxozsiei GpopMbl
3alIucu ﬂGﬁCTBI/ITGJ’IBHBIX quceJr ajist
peHIeHI/Ifl HpaKTI/I‘—IeCKI/IX 3a1a4 u
MPEACTABICHUS JAaHHBIX

CrenenHast GQyHKIUS C HATypalIbHBIM U
1eJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpadux
Apudmernueckuil KOpeHb HaTypaTbHON
CTEIEHU

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIEHU



22

23

24

25

26

27

28

29

30

31

32

33

34

35

CoiicTBa apu(hMETHUECKOT0 KOPHA
HaTypaJlbHOH cTeneHn

CpoiicTBa apu()METHUECKOT0 KOPHS
HaTypaJbHOMN CTEIIEHU

CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJlbHOI cTeneHn

JeiicTBus ¢ apuMeTHIECKUMU KOPHSIMH N—
0i1 cTeneHun

JeiicTBus ¢ apuMeTHIECKUMU KOPHSIMH N—
O CTenIeHU

JeiicTBus ¢ apudMeTHuecKuMu KOPHIMU N—
0i1 cTeneHun

JeiicTBus ¢ apupMETHUECKUMH KOPHIMH N—
Oi1 CTeneHn

JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeTeHn

OyHKIHS, CIOCOObI 3a1aHUs (PYHKIUH.
B3anmMHo oOpatHble GyHKIIMH

Pemienue nppanmoHaabHbIX YPaBHEHUN 1
HEPABEHCTB

Pemenune nppanroHaibHBIX YpaBHEHUN U
HEPABEHCTB

Pemenne nppanoHaibHBIX YpaBHEHUN U
HEPABEHCTB

Pemienue nppanyoHaabHbIX YPAaBHEHUN U
HEPaBEHCTB

Pewienne nppanuOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB



36
37

38

39

40

41

42

43

44

45
46
47
48

49

50

CgoiicTBa u rpaduk KOpHS N-0il cTENeHN
CgoiicTBa U rpaduK KOPHS N-0i CTETICHU
Konrponbnas padora mo reme
"ApudMeTHIeCKIil KOPEHb N—O0i CTETICHH.
HppanuoHanpHble ypaBHEHUS U
HepaBeHCTBA"

CuHycC, KOCUHYC U TAaHT'€HC YHCIIOBOIO
apryMmeHra

CuHycC, KOCUHYC U TAaHT'€HC YHCIIOBOIO
aprymeHra

ApKcuHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHX
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIIpEEIIEHNE TPUTOHOMETPUUECKHUX
(GyYHKIMI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
[IpeobpazoBanne TPUTOHOMETPHUUECKUX

BBIPAKCHUI

[IpeobpazoBaHre TPUTOHOMETPUYECKUX
BBIPAXKEHUIN

N



o1

52

53

54
55
56
57
58

59

60

61

62

63
64

[IpeoOpazoBanue TPUTOHOMETPUUECKUX
BBIPAXKEHUM

[IpeoOpazoBanue TPUTOHOMETPUUECKUX
BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUYECKUX
BBIPAXKEHUI

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM
Pemenne TpUroHOMETpUUECKUX YPAaBHEHUM
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM
Peniennre TpUroHOMETPUUECKUX YPAaBHEHUM
Penienyie TpHroHOMETPUUECKUX YPAaBHEHUM

KonTponbhas pabota no teme "dopmyns
TPUTOHOMETPHH. TpUTrOHOMETpUYECKHE
ypaBHEeHHUA"

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUS
nociieqoBaTeabHOCTe. MOHOTOHHBIC
MMOCJIEIOBATEILHOCTH

ApudmeTrndeckast U TeOMeTpUUYECKas
nporpeccuu. Mcnonap30BaHue nNporpeccuu
JUISL PELIEHHUS] pEATIBHBIX 3a7a4 MPUKIIAJHOIO
Xapakrepa

BeckoneuHo yObIBaromias reoMmeTpuieckas
nporpeccusi. Cymma 6€CKOHEYHO
yOBIBAIOIIEH reOMETPUIECKON TPOrPECCUu
dopmyiia CIOKHBIX TPOLICHTOB

dopmyiia CIOKHBIX TPOLIEHTOB

N e



O0001enue, cucreMaTA3alus 3HaHuH 3a
65 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHYeCKOTO
aHanuza 10 kacca

66 HToroBast KOHTpOJIbHAS paboTa

O060061ieHue, cucreMaTu3anys 3HaHHi 3a
67 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO
aHanm3a 10 knacca

68 Perennie TpUroHOMETPUUECKUX YPaBHEHHH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



11 KJIACC

Ne i/

© 0 N O

11

12

13
14

Tema ypoka

CreneHsb ¢ pallMOHAILHBIM ITOKa3aTeeM
CBoiicTBa cTeneHu

[IpeoOpa3zoBaHue BbIpaXKEHH, COAEpIKALUX
palroHaIbHbIE CTETIEHU

[IpeoOpa3zoBaHue BbIpaXEHH, COAEpIKALUX
palnoHaIbHbIE CTETICHU

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX
paloHaIbHBIE CTETICHH

[ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
[ToxazarenbHbIE ypaBHEHUS! M HEPABEHCTBA
[ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
[ToxazarenbHbIE ypaBHEHUS! M HEPABEHCTBA
IToxazarenbHbIE ypaBHEHUS M HEPABEHCTBA
[Toka3zarenbHas GyHKIHMA, €€ CBOWCTBA U
rpadux

KonTponbhas pabota no teme "CreneHs ¢
paloHaIbHBIM TOKa3aTEJIEM.

[TokazatenpHas ¢hyakuus. [lokazarensHbIe
YpaBHEHHUS U HEpaBeHCTBA"

Jlorapudm uucna

JlecaTUUHbIE U HaTypaJIbHBIE JTOTapH(PMbI

KoanuecTBo 4acoB

Bcero

N

KonTpoabHbie
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



15

16

17

18

19

20

21

22

23

24

25

26

27

28

[TpeoOpa3oBanue BBIpAKEHUH, COACPIKAIINX
norapuhMbl

[IpeoOpa3oBanue BBIpAKEHUH, COACPIKAIINX
J0orapupmbl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKALLIUX
norapuhMbl

[TpeoOpa3oBaHue BRIpAKEHHUN, COACPIKAIINX
norapudmbl

Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapugmuueckue ypaBHEHUs U
HEpPaBEHCTBA

Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U
rpaduk

Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBO¥CTBA U rpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U Tpaduku

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U Tpaduku



29
30
31
32

33

34

35

36

37
38

39

40

41
42

43

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
ITpyMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KontponbHas padora 1mo reme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHECHUS U
HepaBeHCTBA. TpuroHoMeTpudeckue

GYHKIMM U UX
rpaduxu. Tpuronomerpudeckue
HepaBeHcTBa"

HenpepsiBHble QyHKIIHH

MeTto1 HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB

MeTto1 HHTEPBAJIOB ISl PEIICHUS
HEpPABEHCTB

[TpousBoHas GpyHKIIUH
[TpousBoaHas GyHKIMH

['eomeTpuueckuii U GU3NIECKUN CMBICIT
IIPOU3BOJHOM

['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
IIPOU3BOJHOM

[Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINN
[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUIH

[Tpou3BoHAS CYMMBI, TPOU3BEICHHUS,
YaCTHOTO (YHKIIHHA

N e



44

45

46

47

48

49

50

51

52

53

54

55

IIpou3BoaHast CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH

[Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS,
Y4aCcTHOTO (DyHKIIMH

[IpumeHeHnue nporu3BOJHON K
UCCJIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

HaxosxneHne HauOoJbIIero 1 HAUMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke
Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHus (QYHKIUU Ha OTpE3Ke
Haxoxxnenne HauOoJIbIIEro 1 HAUMEHBIIETO
3Ha4YeHUs QYHKLUU Ha OTPE3Ke



56

57

58
59

60

61

62

63

64

65

66

67
68

69

IIpuMeHeHne Npou3BOHON s
HaXO0KJCHUs HaWTy4Ilero peeHus B
NPUKJIAIHBIX 3a/1a4ax, Ul ONpeleIeHus
CKOpOCTH IIpolLiecca, 3aJJaHHOro (popmMyioi
WM TpaduKoM

Konrponbnas padora mo reme
"[IpousBoanas. [IlpumeHnenre npou3BoIHON"

[TepBooOpaznas. Tabmuma nepBooOpa3HBIX
[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

WuTerpain, reomeTpuyecKkuil 1 Gu3ndecKuil
CMBICJI HHTETpaJIa

WuTerpain, reomeTpudeckuii U Gu3ndecKuit
CMBICJT MHTETpaja

WuTerpain, reomeTpuyeckuil 1 Gu3ndecKuit
CMBICJI HHTErpaJia

Brruucnenue unTerpana no gpopmyie
Herorona—JleitOnuma

Brrancnenue unrerpania no gopmyne
Herorona—JleitOHuIa

Brruucnenne uHTETpana mo Gopmyie
Herorona—Jleiibaumna

Breruucnenne uHTETpana mo Gopmyie
Herorona—JleiiOuua

CucreMbl TUHENHBIX YpaBHEHUN
CucreMbl TUHEUHBIX YpaBHEHUH

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI



70

71

72

73

74

75

76

77

78

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

CucTtembl 1 COBOKYITHOCTH 1IEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTebHBIX, JOrapu(MHUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
paluMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIUN A7
pEILIeHUs] ypaBHEHUIN U CUCTEM

Hcnons3oBanue rpadukoB GyHKIUN A5
peleHus: ypaBHEHUH U cUCTEM

IIpruMmeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX
3a/1a4 ¥ 3a71a4 U3 Pa3IuIHbIX 00JIacTei
HayKH U peaJIbHOM )KU3HU

Konrponbnas padora no reme "MuTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHUI"



79

80

81

82
83
84

85

86

87

88

89

90

91

92

93

Harypasbhble u 1iesbie yucia B 3aja4ax u3
peaIbHOM KU3HU

HarypanbHbie 1 1enble yncna B 3aa4ax 13
peanbHON KU3HU

HatypasbHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

HpI/I3HaKI/I JACIIMMOCTHU LECJIBIX YUCCIT
HpI/ISHaKI/I JCINMOCTH OCJIBIX YHCCII
HpI/I3HaKI/I JACIIMMOCTHU LECJIBIX YUCCIT

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HAaHUU. YpaBHEHUS

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUHN. YpaBHEHUA

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUSA

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. HepaBeHcTBa

[ToBTOpEeHmE, 0000IIEHNE, CHCTEMATH3AIIH
3HaHuii. HepaBeHncrBa



[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

94 - 1
3HaHuii. HepaBeHcrta

95 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUN

96 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs 1
3HaHuW. CucTeMbl ypaBHECHUH

97 [ToBTOpeHmEe, 00001EeHNE, CHCTEMATH3AIUS 1
3HaHul. OyHKIUH

08 [ToBTOpeHmEe, 00001EeHNE, CHCTEMATH3AIUS 1
3HaHuil. OyHKUMH

99 HroroBast KoHTpoIbHAs paboTa

100 Wrorosast koHTposIbHAs paboTa
O0001Ienne, cucTeMaTH3alMs 3HaHUH 3a

101 Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOro 1

anann3a 10-11 xaccos

O0001Ienne, cucTeMaTH3alMs 3HaHUH 3a
102 Kypc anreOpbl U Hayal MaTeMaTH4YeCKOro 1
aganm3a 10-11 ximaccoB

OBUIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa u Hayayia MaTeMaTuueckoro ananusa 10—11 kiaccel: 6a30BbIN YPOBEHB :

Mopakosuu A.T'. [u np]. — M. : «IIpocBemenune», 2022.

METOINYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. Anre0Opa u Hauana aHanuza. 10 — 11 ki1.: KonTpoasHbie paboThI AJist
o01ieo0pa3oBar. yupexienuii: yued. mocodue / A.I'. Mopakosuua, E.E.
TynpuuHckas. — 5-¢ uza. — M.: Muemo3suna, 2017.

2. Anre6pa u Havama aHanm3a. 10 — 11 ki1.: TemaTuueckue TeCThI M 3a4eThI IS
obmeo6pazosar. yupexaennii / JI.O. [lennmena, T.A Kopemikosa; moa pe.
A.I'. MopakoBuya. — 2-e u3Jl., ucnp. u gom. — M.: Muaemosuna, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

-Jluctanmuronnas o0yJaromas CUCTeMa JUIsl MOATOTOBKH K dk3aMeHy «Craam
['1A», http://sdamgia.ru/

-Bcewm, kto yuutcsa, www.alleng.ru

-OecTuBanp neparornveckux uaei "Ilepsoe centsops”, festival.l1september.ru
-3amauwm, problems.ru

-Jomamnss mkona Interneturok, interneturok.ru

-Merarkona, neTepOyp>KCKHE KPYKKH U OTMMITHaAbI, metaschool.ru
-OtkpriThiil bank 3amanuii A, http://opengia.ru
-http:/school.collection.informika.ru (equnas komnekus HUMPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

-www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccor).

-http://teacher.fio.ru (memarornyeckas Mmactepckasi, ypoku B IHTepHeTe u 1pyroe).
-WWW.uic.ssu.samara.ru (IryTeBOAuTeNb «B Mupe HayKn» I ITKOJTHLHUKOB).
-http://mega.km.ru (Mera>anuknonenus Kupuina u Medoaus).
-http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « QHIIUKIJIOTICIUI ).
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