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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa v Hayajla MaTeMaTUYECKOro
aHanu3a» 0a3oBoro ypoBHs it ooywaromuxcsi 10 —11 kmaccoB pa3paboTaHa Ha



ocHoBe deepanbHOrO rocy1apCTBEHHOr0 00pa30BaTEILHOIO CTaHIapTa CPETHETO
obOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEABABISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHUIO, W TPAJHULMA POCCUICKOTO
oOpa3oBaHus. Peanuzauus nporpamMmbl 0O€CHEYMBAET OBJIAJECHUE KIIOYEBBIMU
KOMIETEHIMSIMH, COCTABJISIOIIMMUA OCHOBY Ul CAMOPa3BUTHUS U HENPEPBIBHOIO
00pa3oBaHus, LIETOCTHOCTh OOIEKYJIBTYPHOIO, JUYHOCTHOIO M IO3HABATEILHOTO
pa3BUTHUS TMYHOCTU O0YUAIOIINXCSI.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MareMaTHUYECKOTO aHAM3a» SIBISETCA OJHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe€ CTapiled IIKOJbl, IMOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEeUYNBAECT HMHCTPYMEHTAIbHYIO 0a3y i1 HW3Y4eHUS BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMUPYET JIOTUYECKOE U
aO0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOIUMOM JJII OCBOCHHS
KypcoB HWH(MOpPMATHKH, OOIECTBO3HAHUSI, HCTOPUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJIeBAIOT YHHBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKECHHS B MaTEMaTHIECKOM opMme.

Kypc anreOpsl 1 Hauyan MaTreMaTHYE€CKOro aHajau3a 3aKJIaJIbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMM SKOHOMUKM M OOIIECTBEHHOM IKWU3HH, I[O3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHOM KU3HU. B TOXe BpeMs OBIaJleHHE
a0CTpaKTHBIMM U JIOTUYECKH CTPOTMMH MATEMATUYECKUMH KOHCTPYKLIMSIMU
pa3BUBaE€T yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHIECKOE MEIIUICHHEe. B x0/1e n3ydeHus
anreOpbl M HayaJl MaTEMaTHUYECKOTO aHajld3a B CTaplled IIKOJIe Yydalluecs
MOJY4YalOT HOBBIM ONBIT pEHICHUS MNPUKIAAHBIX 337a4, CaMOCTOSTEIbHOIO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIENIe peallbHbIX CHUTyalluid W MHTEpIpeTaluu
MOJIYYCHHBIX  pEIIeHUH, 3HAKOMSTCA C  IpUMEpPaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc oOnamaer 3HAYMUTETBHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbId maTepual, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, Tak M dYepe3 creuuuky ydeOHON esTenbHOCTH,
TpeOyroten CaMOCTOSATEIIbHOCTH, aKKypaTHOCTH, MPOJAOJIKUTEITLHON
KOHIICHTpAI[MM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbBINA PE3yJIbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavallaM MaTeMaTH4eCKOro
aHaJIKM3a JISKUT JEATEIHbHOCTHBIN IPUHIUI O0yUEHHUS.



Crpykrypa Kypca «Anredpa ¥ Hayajla MaTeMaTU4YECKOIO aHAIN3a» BKJIFOYAET
CIEAYIOUIUE COAEPKATEINBHO-METONNYECKE JIMHUM: «Yucima W BBIYHACICHUSY,
«Dyukiuun  u - rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTEeMaTU4YecKoro aHanu3a», «MHo)kecTBa H JOrHKa». Bce OCHOBHBIE
COZIEPXKATEIBHO-METOAMUECKUE JIMHUM H3Y4aloTCsd Ha MPOTSDKEHWM JBYX JIET
oOydeHHus1 B CTapIIei IIKOJE, €CTECTBEHHO AOMOJHAS APYT Ipyra U MOCTEICHHO
HAChIAsICh HOBBIMM TeMaMW W pasfaenaMu. JlaHHBIA KypCc  SBISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coAepKaHUe HECKOJbKUX
MaTeMaTHUYECKUX JTUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MAaTEMaTUUYECKUI aHau3,
Teopusi MHOXkecTB U Jp. [lo Mepe Toro kak ywamuecs OBIIAZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCIEeI0BATENbHO POpMHUpPYETCS U
COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pEealbHOU
CUTyalluu, MNPUMEHITh 3HAHUA, IOJIY4YEHHbIE B Kypce «Anredpa u Hayaia
MaTEMaTUYECKOIO aHaIM3a», JUIsl PELICHUSI CaMOCTOSATENbHO C(HOPMYIMPOBAHHON
MaTeMaTHYECKOW 3a7a4M, a 3aTEM HHTEPIIPETUPOBATH MOJYYEHHBIN PE3YNbTAaT.

CopeprxarenbHO-MEeTOANYECKass JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEPLIACT
¢dbopMUpOBaHrE HABBIKOB MCIOJIB30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IkoJsie. B crapmiell mkosne oco0oe BHUMaHHUE YIENAETCA
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOIIMX B ce0s
UCIIONb30BAaHUE PA3IMUYHBIX (OpM 3amucu JEHCTBUTENBHOTO YHCIA, yMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHMM, JelaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyyarouiyecs: MOJy4alroT HAaBBIKM NPUOIMKEHHBIX BBIYMCIICHUM,
BBIMIOJIHEHUsI JIEHCTBUM C YHUCIAaMM, 3allMCAaHHBIMU B CTaHAApTHOW (opme,
UCITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCS HA TNPOTSHKEHHHU BCETO
oOydeHHss B CTapuiel IIKoJie, MOCKOJbKY B KaXKIOM pas3felie MNporpaMMbl
IPEyCMOTPEHO pELIEHUE COOTBETCTBYHOLIMX 3a1ad. OOydarolmuecs OBIJIAJEBAIOT
pa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  YPaBHEHHIA,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS HCTIOJIB3YOTCA IPU UCCIEN0BAHUN
(YyHKUMNA C TOMOILBIO MPOU3BOAHOM, PEIIEHUH MPUKIAAHBIX 3a1ad U 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)kareibHasl JIMHUSA BKJIIOYAeT B ce0sd Takke (QOpMUPOBAHUE YMEHUH
BBIMIOJHATh pacuy€Thl mo ¢GopMyliaM, NpeoOpa3oBaHUsl IENbIX, PAMOHANBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, & TAKXKE BBIPAXKECHUU,
COJIepKalMX CTerneHu M Jjorapumbl. braromaps usyueHUro anreOpanyeckoro
Marepyaja IPOUCXOJWUT  JAJbHEWIIEe  pPAa3BUTHE  AITOPUTMHYECKOIO U
aOCTPakTHOTO MBILIUICHUS YydYalluxcs, (OPMUPYIOTCS HABBIKM JIE€TyKTUBHBIX
paccyxaeHud, pabOTBl ¢  CHUMBOJBHBIMH  (QOpMamH,  MPEICTABICHUSA



3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEpaBEHCTB. AnreOpa
npemnaracT 3(PQGEeKTHBHbIE WHCTPYMEHTBI [JISI PEIICHUS TMPAKTHUYCCKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJSTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
S3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NeperieTaeTes ¢ APYyruMu JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 33]1aéT
MOCJIEIOBATEIBHOCTb U3y4YEeHUs MaTepuana. N3yuenue CTEICHHOM,
MOKa3aTeJIbHOM, JTIOrapuPMUIECKON 1 TPUTOHOMETPUUYECKUX (QYHKIIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIMU NIJIsl pelieHus 3a7ad U3 JAPYruX yueOHBIX
IPEIMETOB U PEANIbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAJIU30M,
TaK ¥ C pEIICHUEM ypaBHEHUN W HepaBeHCTB. Ilpu 5ToM 0oJibllloOe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMy 3aBHCUMOCTH MEXIY
pa3IMYHBIMM BEJIIMYMHAMHU, HCCIEIOBATh MOJIy4eHHbIC (YHKIIMH, CTPOUTH UX
rpaduku. Matepuan 3Tol coJep>KaTebHOM JIMHUM HalEJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4yHON (dopMe: aHATUTHIECKOU, Tpadudeckoil M cioBecHOW. Ero m3yuenwue
CIIOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO MBINUICHUS, CIOCOOHOCTH K
0000IIIEeHUIO U KOHKPETU3AIMH, UCTIOIH30BAHUIO AaHAJIOTHA.

CopnepxarenpHasi nuHug «Hauanma MareMaTnueckoro aHaiu3ay IO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JOCTYITHBIX O0YYaromUMCsI, Y KOTOPBIX IMOSBIISETCS BO3MOKHOCTh MCCIIEIOBATh U
cTpouth rpaduku (PYHKIUNA, ONpPENeNsiTh WX HAWOOJbIINE U HAWMEHbIINE
3HAYEHMsI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TeNl, HAXOAUTh CKOPOCTU U
YCKOpEeHHs1 TipolieccoB. JlaHHas cojepikareibHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MAaTEMAaTHYECKUX MOJENIE pealbHbIX CUTYyallUui,
HaXO0XXJICHUS HAWIYYIIETO PEUICHUsS B MPHUKIAJHBIX, B TOM YHCIE COLHUAIBHO-
HPKOHOMHUYECKHUX, 3a/layax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIHu3a
CIOCOOCTBYET PAa3BUTUIO aOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOTO
MBINIIEHNS, (OPMUPOBAHUIO YMEHHH pacrlo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TEeXHUKE U HCKyccTBe. OOydaromuecss y3HAIOT O
BBIJIAIONINXCST pe3yJibTaTaX, MOJYYEHHBIX B XOJI€ pPa3BUTHSI MATEMAaTHUKHU Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeToAMYeCKass TUHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  BJEMEHTaM  TEOPUU  MHOXKECTB. TeopeTUKO-MHOKECTBEHHbBIC
MPECTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTEMAaTUKU W MPEJiararoT
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIONIMNA BCE pa3/iesibl MaTeMaTUKU U €€
MPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTEMaTHYECKUE TUCHUILUIMHBI B €IHHOE
nenoe. [loatoMy BakHO JaTh BO3MOXXHOCTb HIKOJIBHUKY MOHHUMATh TEOPETHUKO-



MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTUKH M MCHOJb30BAaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anre6pa M Hayala MaTEeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaKK€ OCHOBBl MAaTEMaTHYECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(hopMHPOBaTh HABBIKU MOCTPOEHUS MOJIETEH peabHbIX CUTYyalUi, UCCIIEAOBAHUS
ATUX MOJEJEH C MOMOLIBIO amrmapara aiareOpbl U MaTeMAaTHYECKOIO aHalau3a U
MHTEPHPETALNH TOJyYCHHBIX PE3yNbTaToB. Takue 3aJaHus BIUIETEHbI B KaXIbIi
U3 pa3/iesioB IIPOrpaMMBl, IOCKOJBKY BECh MAaTEPHAI Kypca IIMPOKO UCIIOIb3YETCS
JUISL peLeHus] IPUKIAAHBIX 3a1a4. 1Ipu penieHnun peabHbIX MPAaKTUYECKUX 3aaad
ydaliecs: pa3BUBalOT HAOIIOAATEIBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJb30BATh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PEIICHUS MPHKIATHBIX
3aJlay OpraHU3yeTcs B IPOLECCE M3YUYEHMs BCEX TeM Kypca «Airedpa um Hayana
MaTEMaTUYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM TuTaHe Ha HM3yYeHHE Kypca aireOpbl M Hadal MaTeMaTHYeCKOTrO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 yaca B
Henenmo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KITACC

Yuciia 1 BbIYMCICHUS

Pannonanbubie unciaa. OOBIKHOBEHHBbIE W JIECATUYHBIE JIPOOHU, MPOLIECHTHI,
OCCKOHEUHbIE  MepuoAuvecKkue apodu. ApudpMeTruyeckde  omnepanud ¢
palMoOHANIBHBIMU YHUCIIAMU, PE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB ISl PELICHUsS] MPUKIAAHBIX 337a4 U3 pa3IMYHBIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4uclia. PalMOHaIbHBIE W UPpPALMOHAIBHBIE YHUCIIA.
Apudmernueckue ornepandd ¢ JEeWCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCIICHHUS, IPABUJIA OKPYTJICHHS, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Cremmenp ¢ membiM  TokazatenmeM. CrammaptHas  (Qopma  3ammcu
JNEUCTBUTENTLHOTO uucia. Mcmonp3oBaHme moaxojasmied (GOpMbl  3aluch
JNEUCTBUTEIBHBIX YUCEN [JI PEIICHUS MPaKTUYECKUX 3aJad W IPEACTaBICHUS
JAHHBIX.

ApudmeTnuecknii  KOpeHb  HATypalbHOW  cTemeHu.  JleHcTBus  C
apu(pMEeTHIECKUMU KOPHSAMHU HATYPaJIbHOM CTETICHH.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOrO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BaHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPHUUECKUE (HOPMYIIBI.

VYpaBHeHuEe, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBANIOB.

Permenne nensix u ApoOHO-pallMOHABHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenune nppanmoHaibHBIX YPABHEHUM U HEPABEHCTB.

Penienne TpuroHoMeTpUYECKUX YpaBHEHUMN.

[IpuMeHeHnEe ypaBHEHHUII U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ay
¥ 3371a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeaslbHOM KU3HU.

OyHkuuu U rpadpuku

Oynkums, crnocodbl 3amganus ¢GyHknuu. ['paduk dysknuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6nacTb ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (ynkumu. Hymu yskimm.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas QpyHKIMS C HATypaldbHBIM H IENbIM Moka3areneMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpPHS 1-OM CTEIIEHHU.



Tpuronomerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(bYHKIIMI YUCIOBOTO apryMeHTa.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIE10BATENBHOCTEM.
MOHOTOHHBIE TTOCJIEI0BATENBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTPECCHU. beckoHeuHO yOBIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHME mporpeccuu s
pELIEHHUs peaJIbHBIX 33/1a4 MPUKIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jiliepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJIICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHabie u niensie yncna. [Ipu3Haku 1ea1mMOCTH HEIIbIX YACEIL.

CrerneHb ¢ palMOHAIBHBIM NIOKa3aresneM. CBOWCTBA CTENECHH.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3oBanre BbIpaXEHHH, COAEPIKAIIUX JTOTapU(PMBI.

[IpeoOpa3zoBaHne BBIPAKECHUMA, COACPKAMMX CTETICHH C PAIMOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypABHEHHS M HEPABEHCTBA.

JlorapupmMuyeckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIAaIHbIX 337a4 C MOMOILBIO
CHCTEMbI JIMHEHHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad M3 pa3IMYHbIX 00JacTel HAyKu M pealbHOU
KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTHU
bynkurn. MakcumMyMbl 1 MUHUMYMBbI GyHKIuH. HaunOomnbliiee 1 HaumMeHbIiee
3HaYeHHe (PyHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIUH, UX CBOWCTBA U IPaUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanne rpadukoB GYHKIIAN NI PEIICHHUS] YPABHCHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS HWCCIIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT IMPHU PEIICHUU 3a/lady U3 APYruX y4eOHBIX
MPEAMETOB U PEATbHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepsiBabie hyHKIIE. MeTO HHTEPBATIOB TSI PEIIICHUST HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  Qu3MUECKUd  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTApHBIX  (QYHKIUNA.  DopMysbl  HAXOXKIACHUS
MIPOU3BOHON CYMMBI, POU3BEICHUS U YACTHOTO (hYHKITHH.

[IpumMeHeHne MpoU3BOAHON K MCCIENOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMmbl. Haxoxaenne HanOobIilero 1 HauMEHbIIEro 3HauyeHus: QyHKIUYU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOJHOM U HAXOXKACHUS HAWIIY4IIEro pELICHUs B
NPUKIAIHBIX 3aJadax, I ONPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyoit wiu rpaduKoM.

[TepBoo6pa3zHas. Tabnuia nmepBooOpa3HBIX.

WNHuterpan, ero reoMeTrpuyeckuili u (Qusnueckuid cMmbici. Brruncienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npcamMeTa «MaremaTuka» JOJIXKHO oOecrneynBaTh
AJOCTUKCHHC Ha YPOBHEC CPCOAHCTO O6HIGFO 06p330BaHI/IH CIcAyromux JUIYHOCTHBIX,
MCTAIPCAMCETHBIX U IIPECAMCETHBIX 06p330BaT€J'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yITC:

['paxxtaHcKOE BOCIIUTAHHUE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIINN 00YUaIOMIErocsl Kak aKTHBHOTO
W OTBETCTBEHHOTO YJ€HAa POCCHUUCKOTO OOIIEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
IpolLenyp TpaXkJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICCTBOBaTh C COIMAJbHBIMU WHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

[TatproTyeCcKOE BOCIMTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKECHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUHCKOW MaTEMATHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaX, TEXHOJOTHUsIX, cdepax
HKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHS, OSTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUI HAYKH U JIESITEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peLICHNH, paccyXIcHUM;
BOCIPUUMYHMBOCTHIO K MATEMaTUYECKUM aclieKTaM pa3InyHbIX BUJAOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE!

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 3J0pOBOro u 06€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBO€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/bIXA, peryispHas buznueckas aAKTUBHOCTB); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM ILIEHHOCTHU TPYAOJIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHANBHOM  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE IKU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM0oOOpa30BaHUIO Ha NPOTSIKEHUU BCEHU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKON KYJIbTYpbl, MOHUMAHUEM BIIHMSHUS
COIMAIbHO-A)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHHE MPUPOAHONU M COIMAIbHOU
CpeIbl, OCO3HAHMEM TJI00AaTBPHOTO  XapakTepa JKOJOTHYECKUX Mpodiem;
OpUEHTALlMEe Ha NPUMEHEHUE MATEMaTUYECKMX 3HAHUM /I pEIIeHHs 3a7ad B
00JIaCTH  OKpYyXKalolllel Cpebl, IJIAHUPOBAHUS TOCTYNKOB UM OILIGHKH HX
BO3MOYHBIX MOCJIEJICTBUM VISl OKPYKAIOLIEH Cpeibl.

[{eHHOCTH HAyYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAEsITeNIbHOCTH, ITaloB €€
pPa3BUTUS U 3HAYUMOCTH JJIA Pa3BUTHUS IMBUJIIM3AIMM;, OBJIAJICHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KakK CpEICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
WHMBUIyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMbI Y4E€OHOTO MpeaMera
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusMuU, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU OCUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oetlicmseus,  0becnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00YUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL —~ OKpYJxHCaAlowe2o  mMupa;,  NpUMeHeHue  J102U4eCKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBrie lornueckue NenCTBUs:

e BBIABIIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATHUMA, OTHOIICHUW MEXIY MNOHIATHAMU; (HOPMYITUPOBATH
ONpE/CIICHUS]  TMOHSATUM; YCTAHABJIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(pUKAIMU, OCHOBAHUA ANl OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH W  TPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaT€MAaTHMYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HWCIIOJI30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUNA (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbBL;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOWpPATh HaMOOJEe TMOAXOIANIMN ¢ yIETOM
CaMOCTOSITEITHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBbie nccnenoBaTebCKue JSHMCTBUS:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUre, MNpodiemMy,
yCTaHaBIMBaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH CaMOCTOSITETILHO CILJIAHUPOBAaHHbIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOSITETbHO (hOPMYJTMPOBATH 0O00OIIEHHS U BBIBOABI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIABUTATH
MPEANOJIONKEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ nuadopmarnueii:

BBISIBIIATH JIePUIMTHI MHPOpPMALIUU, TAHHBIX, HEOOXOIUMBIX /ISl OTBETA
Ha BOIIPOC U JJISl PELICHUS 33/1a4u;

BEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTaBICHUS;

CTPYKTYPUPOBATh HHPOPMALIHIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WLTIOCTPUPOBATH TpadUyuecKH;



e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie KOMMyHukamugHuwle Oelicmeus, obecneuusaom

CPOPMUPOBAHHOCb COYUATILHBIX HABLIKOG 0OVHUAIOUSUXCSL.

Oo61enue:

e BOCOpUHMMATH H (HOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS T10
X0y peIlIeHus 3a7a9i, KOMMEHTHPOBATh ITOJTYYCHHBIN pPe3yNbTaT;

e B X0JIe 00CYXXJIEHUS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
po0JieMbl, perraeMoi 3a/1a4uM, BICKa3bIBaTh MJI€W, HAIICJICHHbBIE Ha TIOMCK
pEIIeHHUs; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHANIora, OOHAPY)XKMBATh Pa3IUMYMe U CXOJCTBO IO3UIIUN; B
KOPPEKTHOU opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHSI,

e TPEICTaBIATH  pE3yNbTaThl  pEIIeHWs  3a/Jadd,  JKCIEPUMEHTa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3EHTAIlMN U OCOOEHHOCTEN ay TuTOPHUH.

CoTpyaHUYECTBO:

e TOHMMATh W  UCIOJB30BaTh  TPEUMYINECTBA  KOMAHIAHOH W
WHIUBUTyIbHON pabOThI IPpH PENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacTipeAessaTh BUABI pabOT, TOTOBAPUBATHCS, 00CYKIATh TIPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;

e Y4acCTBOBaTh B IPyNMNOBBIX hopMax padoThl (00CYKACHUS, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPAMHUPOBATh CBOM JICUCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OIICHUBATh KAa4eCTBO CBOETrO BKJIa/a B OOIIMA MPOAYKT IO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanouvie  pecynamuenvie  Oeticmsus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaIIUU.

CaMOKOHTpOJIb:

e BIAJNCTh HAaBBIKAMU IIO3HABATENbHON pedIeKcMH Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIaeTh CcHnoco0aMu CaMONPOBEPKH, CAaMOKOHTpPOJIA Tpolecca H
pe3yapTaTa perieHuss MaTeMaTHIeCKON 3a1auu;



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yJjbTaTa ILE€JIW U YCIOBUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTW)KCHUS PE3YJIbTaTOB IEATEIBHOCTH,
HAXOAHTh OMHOKY, aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hadasa MaTeMaTHYECKOTO aHAIHM3a
Ha YpOBHE CpelIHEero oOIIero oOpa3oBaHUsl JOJDKHO OOecrneuuBaTh JOCTHXKEHUE
CJIeNYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh MOHATUSIMH: PAMOHAIIBHOE W JEHUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAsI U JECSITUYHAs APOOb, TPOLIEHTHI.

Bemonuate  apudmernueckue — omnepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoINonHATh TpUOIMAKEHHBIE BBIYUCIEHUS, UCTIONb3Ys MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C ILEJBIM IIOKa3aTeslieM; CTaHJapTHAs
dopMa 3amMcu JEHCTBUTEIBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIIONB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YHCEN ISl PEIICHUs
IIPAKTUYECKUX 341449 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOIO YIUIA;
UCIOJIb30BaTh 3aIKCh TPOU3BOJBHOIO YIJla Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAKEHUW W pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHATh MpeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W UPPALMOHAIBHBIX
BBIDOKEHM M pellaTb  OCHOBHBIE  THUIIBI  LEJBbIX, PALMOHAIBHBIX U
VPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M HEPABEHCTBA I PELICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeaslbHOM KU3HU.



MogenupoBaTh peanbHBIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIpQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJadyH, HCCIEIOBATh
MOCTPOEHHBIE MOJIEIIU C MCIIOIb30BAHUEM arlapara aiareopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (QYHKLHUS, CIIOCOOBI 3aaHusl (YHKIHMU, 00JIACTh
OmpeAeNeHUus] U MHOXECTBO 3HAUeHUN (QyHKIHNH, Tpaduk (QyHKIHH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TMOHATHSAMH: YETHOCTh W HEYETHOCTh (DYHKIUH, HYJIH
(YHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaguky GyHKIUHN U1 pelieHus ypaBHEHHIA.

CtpouTh U 4uTaTh TPAPUKU TUHEHHONW (QYHKIIMH, KBAIPATUIHONW (PYHKIIHH,
CTETIEHHOM (PYHKITUH C [ETBIM TTOKA3aTEIEM.

Hcnonb3oBate Tpaguku (QyHKIUN IS UCCIEAOBAaHUS IPOLIECCOB U
3aBHCUMOCTEH NpU pEIIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB M PeabHOM
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXKTY BEIIMIMHAMH.

Hauaja maTeMaTH4ecKOro aHaJaIu3a

OnepupoBaTh TOHSTUSAMH: TOCIEAOBATEIBHOCTh, apupMeTHdeckas u
reoMeTpHYecKasi IPOrPeCcCUH.

OnepupoBaTh TOHATHUSAMH: OECKOHEYHO YyOBbIBaroIas reoMeTpuyecKast
nporpeccusi, cyMmma 6€CKOHEYHO yOBbIBAIOIIEH FreOMETPHUUECKON MPOTPECCHH.

3amaBaTh NOCIEAOBATEIHHOCTH PA3TMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIIEAOBATEILHOCTEH U MIPOTPECCUI /ISl peIIeHUs
peaNbHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOrHKA

OmneprpoBaTh MOHATHIMH: MHOXKECTBO, OTIEPAIH HaJ] MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [js  OMNHCAHUA
peasbHBIX TPOLECCOB M SIBICHUM, NMpPU pPELUICHUH 3a7ad M3 JPYIHX Y4eOHBIX
pPEIMETOB.

OnepupoBaTb  TOHATHUAMHU:  ONpEAeNieHHWEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HaTypaJbHOE, II€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKK JIEJIMMOCTH ILIEJIbIX YHUCEN, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3a0a4.

OrnepupoBaTh MOHATHEM: CTETICHB C PAIIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTapuPM UYHCIIA, TECATHYHBIC W HATypabHBIC
Jorapu(MsbI.



YpaBHeHMS U HEPABEHCTBA

[IpumensTh CBOMCTBa CTeMmeHW JUId NpeoOpa3oBaHUsl  BBIPAKECHUN;
ONIEPUPOBATh IOHATHUAMH: ITOKA3ATEIBbHOE YpPAaBHEHHWE WM HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe  mpeoOpa3oBaHUsl  BBIPAXKEHWM, COAEp)KalIUX Jorapugmsl,
OTIEpUPOBATH MOHATHIMHU: JIOTApU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts penieHus npocTedMX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
VICITOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUH I PELICHUS NIPAKTUYECKUX 3a1a4.

HaxoauTp penreHnss NpoCTEUIINX CUCTEM M COBOKYITHOCTEW PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTb peajbHble CUTyallUM Ha S3bIKE aiIreOpbl, COCTaBISThH
BBIDAKCHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl 10 YCIOBUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENU C UCHOJIb30BAHUEM anmapara aareOpsl

@OyHkuuu 1 rpapuku

OnepupoBaTh MOHATHSAMH: TEpHOAUYECKass  (PYHKIHS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLMH, TOUYKM OKCTpeMyMa (QYHKIMM, HauOonbliee U
HauMEHbIllee 3HAuYeHUA (QYHKIUM Ha TPOMEKYTKE; HCIIOJIb30BaTh HUX IS
uccienoBanus PyHKINHU, 3aJaHHON TpaduKOM.

OmnepupoBarth MOHATHAMH: TpadUKHU MOKA3aTEIBHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKUMHI; N300paxaTh UX HA KOOPAWHATHOW IJIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH rpaUKy JTUHEHHBIX YpaBHEHUI
Y WCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnonp3oBath Tpaduku (PYHKIUN IS WCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 IPYTruX y4eOHBIX AUCLUILINH.

Havana MmaTeMaTH4€CKOro aHaJIn3a

OmneprpoBaTh MOHSATUSAMU: HENMpPEphIBHAS (YHKIUS; MPOU3BOIHAS (DYHKIINU;
UCIIOJb30BaTh TEOMETPHUECKUN U (PU3UIECKHI CMBICI MPOU3BOAHOMN AJIs PEIICHUS
3a/1ad.

HaxoauTh npon3BoHbIE 31EMEHTAPHBIX (QYHKIUH, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIEN0BaHUS (YHKIIMH HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIEAOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIydlIEro pELICHHs B
IPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: [EpPBOOOpa3Has M  MHTErpaj; MOHUMATH
reOMeTpUUECKUN U PU3NYECKUIN CMBICT UHTErpaa.



HaxoauTe mepBooOpa3Hbie 3JEMEHTAPHBIX (DYHKIWN; BBIYMCIATH WHTETPA
o ¢popmyiie HeroTona—JIeiiOnuta.

Pematps npuKkiagHbie 3ajladd, B TOM YHCJIEC COIUAIBHO-DKOHOMHUYCCKOTO |
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kourpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypest
MHoOkecTBa palMOHAJIBHBIX U
1 JIEUCTBUTENLHBIX YUCEN. PalinoHaabHbIE 14 1
YpaBHEHUs U HEPABEHCTBA
) Oyuknun u rpadukn. CTeneHb ¢ IelTbIM 6
[I0Ka3aTesieM
3 ApudmeTndeckuii KOpeHb N—OH CTEIEHHU. 18 |
HppanmnonaibHble ypaBHEHUS! U HEPABEHCTBA
Dopmyiibl
4 TpuroHoMeTpuu. Tpuronomerpuyeckue 22 1
YpaBHEHUS
5 [TocnenoBaTrenbHOCTH U IPOIPECCHH 5
6 [ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS 3 |
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KITACC

KoimuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposnbie)
n/n NPOrpaMMblI Bcero Koutpoapnpie  IMpaxrueckue o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypesr
CreneHsb ¢ palluOHAILHBIM [10KA3aTEJIEM.
1 [TokazarensHas pynkuus. [lokazarensHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmmueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEPAaBEHCTBA
Tpuronomerpuueckue GYHKIIUH U UX
3 rpaduku. TpUroHoMeTpu4ecKue 9 1
HEPaBEHCTBA
4 IIpousBoanas. [IlpumeHnenne npou3BoIHOM 24 1
5 HHTerpan u ero npuMeHeHUst 9
6 CucreMsl ypaBHEHHI 12 1
7 Harypanbhble u nensle yncia 6
g [ToBTOpeHnue, 060061IeHNE, cUcTeMaTH3aus 18 )
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, Onepaluu HajJ MHOKECTBAMH.
Juarpammsl Ditiepa—BenHna

KoaunuyecTBo 4acoB

KonTposabHble

Bcero
padoThI

IIpakTH4yeckue
padoTbI

JlaTa
U3ydeHus

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Parmonanpueie unciaa. OOBIKHOBEHHBIE U
JECSITAYHBIC TPOOH, IPOLICHTHI,
OECKOHEUYHBIC TIEPUOANICCKHE IPOOH

Apubmernieckre onepanuu ¢
palMOHAIbHBIMH YHCIIAMU,
peoOpa30BaHUS YUCIOBBIX BBIPAKCHHIMA

[Ipumenenue npobeli ¥ MPOLICHTOB IS

pelIeHUs IPUKIAIHBIX 3a7a4 U3 Pa3IMuHbIX
OTpaciieil 3HaHUH U peaIbHON KU3HU

[Ipumenenue qpobeii 1 NPOLEHTOB IS
peuIeHust NPUKIAIHbIX 33/1a4 U3 Pa3IuyHbIX
OTpaciieil 3HaHUH U peaabHON KU3HU

JleiicTBuTENbHBIC YKciia. PaimoHanbHbIe U
HWppalUOHAIBHBIE YHCIIA

Apubdmernieckre onepanuu ¢
JNEHCTBUTENbHBIMH YUCIaMU

[TpubnmxEHHBIC BBIYUCIICHUS, TIPAaBUIIA
OKpYTJICHUS, MPUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN




ToxaecTBa U TOXKASCTBEHHbBIC

9
peoOpa3oBaHUs
10 YpaBHEHUE, KOPEHb YPABHEHUS
11 HepaBeHncTBo, penieHre HepaBeHCTBA
12 Merton nHTEpBaAIOB
13 Pemrenue nenpix U 1poOHO-pAIIIOHATBHBIX
YPaBHEHUN U HEPABEHCTB
KontponbHas padota nmo Teme "MHOKecTBa
14 palMOHANBHBIX U ACHUCTBUTEIBHBIX YHCEIL.
PannonasibHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIMSL, CIIOCOOBI 3a1aHus QYHKIUH.
Bsaumno obpaTHbie HyHKIIUU
I'paduk Gyakamun. O6IACTh ONIPEICICHHS U
16 MHOXeCTBO 3HaueHni ¢pyakmu. Hymn
¢dbynkun. [IpoMexxyTKu 3HaKOMOCTOSHCTBA
17 Yérubie 1 HeYETHBIC QYHKIINN
CrerneHs C LETbIM [TOKA3aTEIeM.
18 CrangaptHas ¢popMma 3arucu
JEHCTBUTENLHOTO YnCia
Vcnonp3oBanne MOAXOIAIIEH (POPMBI
19 3aMyCcH JEMCTBUTEIbHBIX YNCEN JUIs
pelIeHUs TPAKTUYECKHX 337249 U
MIPEJICTABICHUS TAHHBIX
Crenennast GyHKIUS C HATYPAJIbHBIM H
20 LenbIM noka3aTeseM. E€ cBoiicTBa u
rpadux
1 Apudmernieckuii KOpeHb HaTypaTbHON

CTCIICHU




ApubmeTnieckuii KOpeHb HaTypaIbHOU

22
CTEIIEHU

3 CaoiicTBa apu(MeTHYeCKOro KOpHs
HaTypaJbHOM CTENEHU

24 CaoiicTBa apu(hMETUIECKOTO KOPHS
HATypaJbHOU CTEIICHU

25 CaoiicTBa apu(MeTHYeCcKOro KOpHs
HATypaJbHOU CTEIICHU

2% JleiicTBus ¢ apu(METHUECKUMH KOPHIMHU
N—OM CTENEeHU

7 JleiicTBHsI ¢ apu(PMETHUCSCKUMH KOPHIMH
N—Oil CTENEHU

73 JleiicTBus ¢ apuMETHUECKUMH KOPHIMU
N—OM CTENEeHU

29 JleiicTBus ¢ apuMETHUECKUMH KOPHIMU
N—OM CTENEeHU

30 JleiicTBHsI ¢ apuMETHUSCKUMH KOPHIMHU
N—Oil CTENEHU

31 Peienne nppaoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

1 Pemenne nppalimoOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

3 Pemenne nppaiimoOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

14 Pelienre nppaoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

35 Pemenne nppalimoOHaIbHBIX YPaBHEHUN U

HCPABCHCTB




36 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTETIEHU 1

37 CBoiicTBa u rpad)uKk KOpHS N-0i CTETICHU 1
KonTponbhas pabota no teme

18 "ApudmMeTrnueckuii KOpeHb N—O1 CTETICHH. |
WppanmonanbHble ypaBHEHUS U
HepaBeHCTBa"

19 CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO |
aprymeHra

40 CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO |
aprymeHra

A1 ApKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCJIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCUHYC U apKTaHT€HC |
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

43 ONpeCICHUE TPUTOHOMETPUYECKHUX 1
(GyHKIIUI YKMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpe/ieJIEHUE TPUTOHOMETPUUECKHUX 1
(GyHKIIUI YKUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

46 OcCHOBHbIE TPUTOHOMETPUYECKHE POPMYJIbI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIbI 1

49 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPA)KCHU I

50 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |

BBIPAYKEHUI




[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

51 . 1
BBIPKCHUI
5 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIpAYKEHUI
53 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPA)KCHU I
54 Perenre TpuroHoMeTpuuEeCKUX ypaBHEHUN 1
55 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
56 Perenne TpuroHoMeTpu4eCKuX ypaBHEHHM 1
57 Pemenne TpuroHOMETpUYECKUX YPaBHEHUM 1
58 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
59 Peurenre TpuroHoMeTpuueCKUX ypaBHEHUN 1
KonTponbhas padota no teme "®opmysibl
60 TPUTOHOMETpHUU. TpUrOHOMETPUYECKHUE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS
61 nocieoBareabHocTel. MOHOTOHHBIE 1
MIOCJIEI0BATEIBHOCTH
Apudmernueckas 1 reoOMeTprIecKas
6 nporpeccuu. Vcnonbp3oBaHue nporpeccuu |
JUIS pellieHus] peaabHbIX 3a7a4
MIPUKJIAHOTO XapaKTepa
beckoneuyHo yObIBaroIasi reoMeTpruiecKast
63 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBaloOIIEl TeOMETPUUECKON TPOrpecCcuu
64 dopMyia CIOKHBIX TIPOILIEHTOB 1
65 @opMyIia CI0KHBIX IPOLIEHTOB 1




O0o001enue, cucTeMaTH3allks 3HaHUH 3a

66 Kypc aJireOpbl ¥ HayaJl MAaTEeMaTU4ECKOTro 1
ananu3a 10 kmacca
67 HroroBas koHTpoIbHAs paboTa 1
O0001menne, cucTeMaTH3alds 3HaHUH 3a
68 Kypc aJireOpbl ¥ HayaJl MaTeMaTU4ECKOTro 1
ananu3a 10 kmacca
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoJgunuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3y4YeHu sl

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

CrerneHs ¢ paluOHaJIbHBIM ITOKA3aTCIIEM

CBoiicTBa cTeneHU

[IpeoOpa3oBaHue BEIPpAKEHHH, COIEPIKALTUX
palluOHaJIbHBIC CTCIICHU

[IpeoOpa3oBaHue BEIPpAKESHHH, COIEPIKALTUX
palliOHaJIbHBIC CTCIICHU

[IpeoOpa3oBaHue BbIpaKEHH, COEPIKALITUX
paloHaIbHbIe CTEICHH

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IToxa3aTenbHbIe YpaBHCHUA U HCPABCHCTBA

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

— O 03 O

IToxa3aTenbHbIe YpaBHCHUA U HCPABCHCTBA

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

—_— | | | |

12

13

[TokazarenbHast GpyHKIHS, €€ CBOIICTBA U
rpauk

KonTponbnas pabota no teme "CremneHs ¢
paLMOHAIbHBIM ITOKA3aTEIEM.
IToka3zarenbHas pynkuus. [TokasarenbHble
YpaBHEHHUs U HEpaBeHCTBA"

Jlorapudm uncna

14

JlecATUYHBIE U HATYypAJIbHBIE JTOTapU(MBI




[IpeoOpa3oBaHue BbIpaXKEHH, COEPIKALIUX

15
JorapupmMbl

16 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILIUX
Jorapudmpl

17 [TpeoOpazoBaHue BEIpAKEHHH, COMECPIKALTUX
norapupmMbl

18 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKALLIUX
JorapupmMbl

19 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

20 Jlorapudmmuueckue ypaBHEHUS U
HEpaBEHCTBA

)1 Jlorapudpmuueckue ypaBHEHUs U
HEpaBEHCTBA

” Jlorapudpmuueckue ypaBHEHUs U
HEpaBEHCTBA

73 Jlorapudmuueckas pyHKIus, € CBOHCTBA U
rpaduk

24 Jlorapudpmuueckas pyHKius, €€ CBOHCTBA U
rpaduk

25 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U IrpapuKu

2% Tpuronomerpuieckne GyHKINHU, HX
CBOHCTBA U TpapuKu

7 Tpuronomerpudeckue GyHKLINHU, UX
CBOMCTBA U IrpapuKu

)3 Tpuronomerpudeckne GyHKINHU, HX

CBOICTBA U TpaduKu




[Tpumepbl TPUTOHOMETPHUUECKHUX

29
HEPABEHCTB

30 [IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

31 [IpumMepsl TPUTOHOMETPUIECKUX
HEPABEHCTB

1 [IpuMepsl TPUTOHOMETPUUECKUX
HEPABEHCTB
KonTponbHas pabota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBa. T puroHoMeTpuyeckue
(GYHKIIUY ¥ BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

34 HenpepriBable GhyHKITUN

35 MeTo 1 UHTEPBAJIOB JUIsl PEIICHUS
HEPABEHCTB

36 Meroa UHTEpBAJIOB ISl pELICHUs
HEPABEHCTB

37 [IpousBonHas GyHKIIUU

38 [TpousBonHas GyHKINU

19 I'eomeTpuueckuii U GU3NYECKUN CMBICT
MIPOU3BOIHOM

40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT
MIPOU3BOAHOMN

41 [Tpon3BoHBIC AIIEMEHTAPHBIX (YHKIUN

42 [Ipou3BoIHbIEC AIEMEHTAPHBIX (PYHKIIHIA




HpOI/ISBOI[HaH CYMMBI, ITPOU3BCACHU,

43 .
9acTHOTO (DyHKIIUN

44 ITpon3BosHas CyMMBbl, IPOU3BEICHUS,
4acTHOTO (yHKIUI

45 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DyHKIUN
ITpumeHeHHne TpOU3BOIHOMN K

46 WCCIIEIOBAaHUIO (PYHKIIMIT HA MOHOTOHHOCTD
Y OKCTPEMYMBI
[TpumMeHeHHne TpOU3BOIHOMN K

47 UCCIIeIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTb
U 3KCTPEMYMBbI
[IpuMeHeHne Npon3BOJHOM K

48 UCCIEeOBaHHIO (PYHKIIMII HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne Npon3BOJHOM K

49 WCCIICIOBAaHHIO (PYHKITUIT HA MOHOTOHHOCTD
Y OKCTPEMYMBI

50 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKIUU Ha OTPE3KE

51 Haxoxxaenune HarnOoJIbIIero 1 HAMMEHbIIETO
3Ha4YeHus QYHKLIHUU Ha OTpE3Ke

5 Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs1 QYyHKIIUU Ha OTPE3KE

53 HaxoxxaeHue HarOoJIbIIEero 1 HAMMEHbIIETO
3Ha4YeHUs1 QYyHKIIUU Ha OTPE3KE

54 HaxoxxaeHune HarnOoJIbIIero 1 HAMMEHbIIETO

3HAa4YCHUA Q)YHKI_II/II/I Ha OTPE3KE




HaxoxneHnue HauOOIBIIEr0 1 HAUMEHBILIETO

> 3Ha4YeHUs1 QYHKIUU Ha OTPE3KE
[Tpumenenne mporu3BOTHON IS
HAXOXJICHUS HAWTYYILIEro PeleHus B

56 MPUKJIAIHBIX 3a7a4ax, ISl ONpeleIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOr0 (GopMyIioit
WK TpaduKoOM

57 KounTponbHas pabota no teme
"[IpousBoanas. [Ipumenenre npou3BoIHON"

58 [TepBooOpasnas. Tabnuia mepBooOpa3HBIX

59 [TepBooOpasnas. Tabnauia nepBooOpa3HbIX

60 WuTerpan, reoMeTpruueckuil 1 (pru3nyecKuii
CMBICII HHTETpaa

61 WuTerpan, reomeTpudeckuil U GuU3NIeCKuit
CMBICII HHTETpaa

& WuTerpan, reomeTpudeckuil U GuU3NIeCcKuit
CMBICJI UHTETpaja

63 Brruncnenune uaTErpana mo Gopmyie
Herorona—IJleitbuuiia

64 Brruncnenue unrerpana no ¢popmyie
Herorona—Jleitbuuiia

65 Brruncnenue unrerpana no ¢popmyie
Herorona—Jleitbauna

66 Brerancnenune uaTerpana mo hopmyiie
Herorona—IJleitbuuiia

67 CucreMbl TMHENHBIX YpaBHEHHUN

68 CucreMbl TMHEHHBIX YpaBHEHUN

69 Pemenuie npukiaaHbIX 3a/a4 ¢ TOMOIIBIO




70

CUCTEMBI JINHEUHBIX YPAaBHEHUI

Pemrenue npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUI

71

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YPAaBHEHUW U HEPABEHCTB

72

73

74

75

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YPAaBHEHUW U HEPABEHCTB

CucreMsl ¥ COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YPaBHEHUW U HEPABEHCTB

CucreMpl 1 COBOKYITHOCTH LIETIBIX,
palOHAIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YPAaBHEHUW U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIUN s
pellleHrs ypaBHEHUN U CHCTEM

76

Hcnonp3oBanue rpadukoB GyHKIUN A7
peleHus ypaBHEHHI U CHCTEM

77

78

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX
3aj1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00acTeil
HayKU U PEAIbHOU KU3HU

KontponbHas padota o teme "UHTerpan u




ero npumeHeHus. Cucremsl ypaBHeHUN"

HatypanbHble u 1enble yncia B 3aja4ax u3

7 peanbHOM KU3HU

20 HatypanbHble 1 1ienble yucia B 3aja4ax u3
peanbHON KU3HU

21 HatypanbHble 1 Lensle yucia B 3aa4ax U3
peanbHOU KU3HU

82 [Ipu3Haky QENMMOCTH LEIBIX YUCEI

83 [Ipu3Haky AEIMMOCTH LEJIBIX YUCEI

84 [Ipu3Haky AENMMOCTH LEIBbIX YUCEI

25 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS
3HaHUU. Y paBHEHUSA

26 IToBTOpenue, 0000LIEHNE, CUCTEMAaTU3ALUS
3HAHHUW. YpaBHEHHUS

%7 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS
3HaHUU. Y paBHEHUA

28 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIS
3HaHUU. YpaBHEHUS

29 IToBTOpenue, 0000LIEHNE, CUCTEMAaTH3ALUS
3HAHHUW. YpaBHEHHUS

90 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS
3HaHUU. YpaBHEHUS

01 IToBTOpenue, 0000LIEHNE, CUCTEMAaTH3ALUS
3HaHui. HepaBeHcTBa

9 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHui. HepaBeHcTBa

93 [ToBTOpeHmEe, 00001IEHNE, CUCTEMATH3AIUS




3HaHuii. HepaBeHncrtBa

[ToBTOpeHmEe, 00001IEeHNE, CUCTEMATH3AIUS

o 3HaHuil. HepaBeHncTBa 1

95 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS |
3HaHul. CrucTemMbl ypaBHEHUN

96 IToBTOpenue, 0000LIEHNE, CUCTEMAaTH3ALUS 1
3HaHud. CrucremMpl ypaBHEHUN

97 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS |
3HaHuil. OyHKIMHN

08 [ToBTOpenue, 0000IIEeHNE, CHCTEMATH3AIUS |
3HaHui. OyHKUUH

99 Hroroast KoHTpoOJIbHAs paboTa 1

100 HToroBast KOHTpOJIbHAS paboTa 1
O06o001eHue, cucTeMaTu3anus 3HaHUH 3a

101 Kypc aiare0pbl 1 Hayal MaTeMaTH4eCKOTro 1
anamusa 10-11 xnaccos
O06o001eHue, cuctemMaTu3anus 3HaHUH 3a

102 Kypc aiare0pbl ¥ Hayal MaTeMaTH4eCKOro 1

agann3a 10-11 xiaccos

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022525
Bnageney AnpuHa BUKTopWA AHaTONLEBHA

OeicTevTened C 26.04.2023 no 25.04.2024



http://www.tcpdf.org

		2024-04-05T09:10:13+0500




