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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMmma y4eObHOTo Kypca «Anredpa U Hayaja MaTeMaTHYeCKOIo
aHanmu3a» 0a30BOro ypoBHs ansi oOywarommxcsi 10 —11 kmaccoB paszpaborana Ha
ocHOBe DeniepalibHOTO TOCYIapCTBEHHOI'O 00pa30BaTENIbHOIO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHusi, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUA,
NPEABABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPAIULIUNA POCCUIUCKOTO
oOpazoBanus. Peanm3amusi mporpaMMmbl 00eCTIEYMBAET OBIAJACHHUE KIFOUEBBIMU
KOMIETCHIIUSMH, COCTABIIAIOMIMMU OCHOBY JJII CaMOPa3BUTHS M HEMPEPHIBHOTO
00pa3oBaHUsl, LEJIOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAJW3a» SBJSETCS OJHHUM W3
HanOoJIee 3HAYMMBIX B POTPAMME CTAPIIIEH MKOJIbI, TOCKOJBKY, C OTHONH CTOPOHBI,
OH o0OecmeynBaeT MHCTPYMCHTAJbHYIO 0a3y ISl M3yYCeHHS BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPyTOd CTOPOHBI, (POPMHPYET JOTHUECKOE U aOCTPaKTHOE
MBIIIIJICHUE YYalllMXCs Ha YPOBHE, HEOOXOJMMOM IS OCBOCHHS KYPCOB
nH(OPMATHKH, 00IIIECTBO3ZHAHUS, HCTOPHH, CIIOBECHOCTH. B pamMkax JaHHOTO Kypca
yYaIlruecss OBJIAJICBAIOT YHUBEPCAJILHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
bopMyIHpyeT CBOU JOCTHKEHUS B MaTeMaTHIeCKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTHYECKOr0 aHaIM3a 3aKJIaJbIBacT OCHOBY JUIS
YCHENIHOTO OBJAQJCHHUS 3aKOHAMU (PU3UKH, XUMHUH, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIMHA OKOHOMHMKH M OOIISCTBEHHOM JKM3HH, II03BOJISCT
OPHCHTHPOBATHCS B COBPEMEHHBIX ITM(DPOBBHIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh MX B IOBCEIHECBHON >KM3HH. B TOXXe Bpemsi OBJIaJcHUC
aOCTPAKTHBIMU W JIOTMYECKH CTPOTHUMHM MaTEMaTHUYCCKUMH KOHCTPYKIIUSIMHU
pa3BUBaeT YMCHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCIIOIh30BaTh 0000IEHNEe U KOHKPETH3AIHI0, a0CTparupoBaHue u
aHaAJIOTHIO, POPMUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/1e n3ydeHus
anreOpbl M HaYaJl MaTEMaTUYECKOTO aHaju3a B CTaplied IIKoJe ydaluecs
MOJIYYatOT HOBBIM OIBIT PEHICHUS MPUKIATHBIX 3aJ1ad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYSCKUX MOJIENIeH PEabHBIX CHTyalluid W WHTEPIpeTaluu
MOJIYYCHHBIX ~ PEIICHWM, 3HAKOMATCS C  TIpPUMEpaMH  MaTEeMaTHYCCKUX
3aKOHOMEPHOCTE B TMPUPOJAE, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTHICCKHUMHU OTKPBITUSIMHA M KX aBTOPAMH.

Kypc oOnagaeT 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHIIMAJIOM, KOTOPBIH
peanm3yeTcsl Kak 4yepe3 y4eOHbBIH Marepuaj, CIocOOCTBYIONUN (opMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK W dYepe3 CHenupuky ydeOHOW AesITeIbHOCTH,



TpeOyroien CaMOCTOATEILHOCTH, aKKypaTHOCTH, POJIOJKUTEIHHOM
KOHIICHTpAIIMU BHUMaHUs U OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN PEe3ysIbTar.

B ocHoBe MeToauku 00yueHus ajiredpe U HayajgaM MaTEMaTUYE€CKOTO aHaIu3a
JISKHT JEATeTbHOCTHBIA MIPUHITUI O0yYCHHUS.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTHIECKOTO aHAJIN3a» BKIIIOYAET
CIIEIyIOUIUE COJIepKATeIbHO-METOIMUECKHe JMHUU: «Yucna W BBIYMCICHUY,
«DyHk1uu u rpadukny, «YpaBHEHUS U HEpaBeHCTBay», «Havana maTemaTuueckoro
aHanuza», « MHOXecTBa U JIOTUKa». Bce 0CHOBHBIE COIEPKATEIHHO-METOIUUECKUE
JUHUU W3Y4YaloTCsS Ha TPOTSHKCHWHM JABYX JIET OOy4YeHHWsT B CTapIliei IIKoJe,
€CTECTBEHHO JOTIONHSSA APYT Apyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMu U
pazaenamu. JlaHHBIN KypcC SBISETCS WHTEIPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHME€ HECKOJbKHX MAaTeMaTHMYeCKUX JUCLHMIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUIN aHaIN3, Teopusi MHOKECTB U Ap. [1o mepe Toro
KaK ydaiuecs OBJIaJeBaloT BCE OoJiee MUPOKUM MATEMATHUYECKHM ammapaToM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPILEHCTBYETCS YMEHHUE CTPOUTHh
MaTeMaTUYECKYIO MOJICNIb PeaIbHOW CUTYAIlMH, IPUMEHATh 3HaHUSI, TIOJIyYECHHBIE B
Kypce «Anredpa ¥ Hadalla MaTeMaTHYECKOro aHaiu3a», [JJs pelieHus
CaMOCTOSATETTLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHUYECKOW 3ajadd, a 3aTeM
WHTEPIPETUPOBATH MMOTYUYCHHBIN pe3yJIbTar.

ConepxaTtenbHO-MeTOANYECKas JTUHUSA «YUuciaa U BBIYMCIEHUS» 3aBEpIIACT
dbopMupoBaHUE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IMkojie. B crapuield mikone oco00oe BHUMAHHE YACHSIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJIb30BAaHUE PA3UYHBIX (OpPM 3alUCH JIEUCTBUTEIHHOTO YHCIA, YMEHUE
pallMOHAJILHO BBIMOJIHATE JIEUCTBUS C HHUMH, JejaTh NPUKUIKY, OILICHUBATH
pesyabrar. OOydaromiyecss TMOJy4YarOT HaBBIKM NPUOTUKEHHBIX BBIUYMUCICHUM,
BBITIOJTHEHUS JIEUCTBUUA C YMCIIaMH, 3allCaHHBIMH B CTaHAapTHOW ¢dopme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAXKEHU.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEAIMU3YETCS HA MPOTSIKEHHH BCETO
oOy4yeHUs B CTaplied IIKoJIe, TOCKOJBbKY B KaXJIOM pasjelie MpOrpaMMbI
IPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BarOT
pPa3IUYHBIMU METOJAMHU PELICHUS] UENbIX, PalHOHAIBHBIX, HUPPALUOHAIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCIOJIb3YIOTCS IPH UCCIIEI0BAaHUN
GyHKIIUH ¢ TTOMOIIBIO MPOU3BOJHOMN, pEIICHWU MPUKIATHBIX 3a/Jad M 3aja4 Ha
HaXOXXJCHUE HAWOONbIIMX ¥ HAUMEHBINUX 3HaueHu GQyHkuuu. JlaHHas
collep)KaTeNlbHash JIMHWSI BKIIOYaeT B ce0s Takke (OPMHUPOBAHHE YMEHHM
BBITIOJIHATDL Pacy€Thl Mo ¢dopMmysaMm, MpeoOpa3oBaHUs IENbIX, PaAlMOHATHHBIX,
UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe BBIPAKCHUH,



CoJlep)KalllUX CTEeNeHu W Jiorapudmbl. brarogaps u3yudeHuio anredpamveckoro
MaTepHalia IPOUCXOIUT ajbHEeNIIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO
MBIIUICHUS y4Yaluxcs, (OpPMUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PaCCYXICHUH,
paboTel C CHUMBOJBHBIMU (oOpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemnaraeT dppekTuBHbIC
WHCTPYMEHTBI [UJISl pEIIeHUs] TMPAKTHUYECKMX U €CTECTBEHHO-HAy4HBIX 3ajad,
HArJIAIHO IEMOHCTPUPYET CBOM BO3MOMHOCTH KakK s3bIKa HAYKH.

CopepxarenbHo-MeToauYecKass JuHUA «DyHKIMM UM TpapuKU» TECHO
NEPEIIETaeTCs ¢ IPYTUMHU JJMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEIOBATEILHOCTD N3YUYEHUS MaTepuana. M3yuenue cTeneHHoi, moka3aTebHOH,
Jorapu(MUYECKOH U TPUTOHOMETPUYECKUX (YHKIMM, UX CBOMCTB U Tpa(uUKOB,
UCIOJIb30BaHUE (DYHKIMI A pelieHus 3afad U3 IpYrux y4eOHBIX MPEAMETOB U
peaIbHOM JKM3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM AaHAJIM30M, TaK U C
pelIeHNeM YpaBHEHHH W HEpaBeHCTB. lIpu 3ToM Oosibllioe BHUMaHUE yJEIsAETCs
bopMHUpPOBaHUIO YMEHUS BhIpaXKaTh (OpMyIaMu 3aBUCUMOCTH MEXY Pa3InYHBIMU
BEJIMUMHAMH, HCCJIEA0BATh IOJYYCHHbIE (PYHKIUHU, CTPOUTh UX TIpadukmu.
Matepuai 3Toi cojiep>KaTebHOM JINHUY HAEJIeH Ha pa3BUTHUE YMEHHI U HABBIKOB,
MO3BOJIAIONINX BBIPAXKaTh 3aBUCUMOCTU MEXKAY BEJIMYMHAMH B pa3InYHON (popme:
aHAIUTUYECKOW, Tpaduuecko u cloBecHOW. Ero wusyudeHue cmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETHU3aIH, UCTIOIb30BAHUIO aHAJIOT .

CopepxartenbHass nuHus «Hayana mareMaTHyeckoro aHajivsa» MO3BOJISAET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3aj]1ad,
JIOCTYITHBIX O0YYalolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIENOBATh U
CTPOUTH rpaPuKU PYHKIUN, ONPEIETATH UX HANOOJIbIINE U HAUMEHbIIINE 3HAYSHUS,
BBIUMCIIATh TUIOAAN (PUryp U OOBEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
NOCTPOEHUSI MaTeMaTHYECKUX MOJENIE pEeabHbIX CUTYalHi, HaXO0XICHUS
HaWJIy4IlIer0 PEUIEHUs B MPUKIAAHBIX, B TOM YHKCIIE COLHAIbHO-3KOHOMUYECKUX,
3ajlayax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHajau3a CIocoOCTBYyET
pa3BUTHIO aOCTPAKTHOrO, (POPMANbHO-JTOTUYECKOIO M KPEATUBHOI'O MBIIUICHHUS,
(GbopMUPOBaHNIO YMEHHUI PAcTIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe,
TeXHUKe M ucKyccTBe. OOydaromuecs y3HAIOT O BBLAAIOIIMXCS pe3yJbTaTax,
MOJIYYCHHBIX B XOJIE pa3BUTHSA MaTEMAaTUKHU KaK HAYKH, U UX aBTOpPaX.

CopeprxaTenbHO-MeTOAUYECKask TUHUS «MHOXKECTBa U JOTUKAa» B OCHOBHOM
NOCBSIIEHA  AJIEMEHTaM  TEOPUM  MHOXKECTB.  [€OpeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHNS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U Ipeaiarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIIONUN BCE pa3/ieibl MATEMATUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT pa3HblE MaTeMaTHYECKUE AUCIUIUIMHBI B €IUHOE



nesnoe. [loaTomy BakHO AaTh BO3MOXKHOCTh IIKOJIBHUKY HOHHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOW MaTeMaTUKU U HCIOIb30BaTh €ro JiJis
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hauajga MaTeMaTUYECKOTO AaHaU3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTUYECKOIO  MOJEIUPOBAHUS, KOTOpbIE IIPU3BaHbI
c(opMUPOBaTh HABBIKU MTOCTPOCHUS MOJENIEH pealbHbIX CUTYallUl, UCCIIEOBAHMS
TUX MOJEJIE C NMOMOUIbIO ammapara aiareOpbl U MAaTeMaTUYECKOro aHalIW3a U
MHTEPHPETALNU NOJYYCHHBIX pE3yIbTaTOB. Takue 3a1aHusl BIUIETEHBI B KaXKIbIH U3
pa3zIenoB MpOorpaMMel, MOCKOJIbKY BECh MaTepraj Kypca IUPOKO UCTIOIb3YETCs IS
pellieHuss NPUKIAIHBIX 3adad. [Ipu pemeHun peanbHbIX MPAKTHUYECKUX 3ajad
ydaliecsl pa3BUBAaOT HAOJIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJ]a4 OpraHU3yeTcs B Mpollecce M3ydeHHUs BCeX TeM Kypca «Anrebpa M Hayaia
MaTeMaTUYECKOTO aHATTU3a».

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

B yueOHOM 1u1aHe Ha M3y4eHHUe Kypca aiareOpbl M Hauajl MaTeMaTH4eCKOro aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Hezemto B 10 kinacce u 3 yaca B HEACIIO B
11 xmacce, Bcero 3a nBa rona ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITIACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOILICHTHI,
OCCKOHEUHbIE  MEepUOAMYECKHe  Jpodu. ApudmeTudyeckue  omnepanud  C
palMoHaAIbHBIMU YKCIIAMU, TPeo0Opa30BaHUs YMCIOBBIX BeIpakeHuM. [Ipumenenue
JnpoOeil U MPOIEHTOB ISl PEIICHUs MPUKIAIHBIX 3a/a4 U3 Pa3IudHBIX OTpaciiei
3HAHUM U PEANbHOM )KU3HH.

[lelicTBuTenbHbIle 4Yuchaa. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIA.
ApudmMernueckue ornepanud ¢ JeHCTBUTENbHBIMU dYHCHaMH. [IpubmmkEHHbIC
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA pe3yJIbTaTa BIYUCICHU.

Crenenr ¢ 1enbiM  nokazareneM. CranmaptHas — ¢opma  3alucu
JNEUCTBUTEIBHOTO 4yucia. Vcmonib30BaHWE MOAXOASIIEH  (GopMbl  3amucu
JEUCTBUTENBHBIX YHUCEN I PEUICHHS NPAaKTUYECKUX 3aJa4 U MPEACTaBICHUSA
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBuUS ¢
apuMEeTUUYECKUMH KOPHSIMU HATypaIbHOMN CTEIICHH.

CuHyC, KOCMHYC M TAaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC,
APKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXAECTBEHHbBIC MPE0OPa30BaAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIHIL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Meton
MHTEPBAJIOB.

Petienue nenbix u ApoOHO-paIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppanmoHanbHbIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 33/1a4 U
3aJla4y U3 pa3IMdHbIX 001acTeil HAYKH U peabHOW KU3HH.

DyHKIUHN U rpa@uKU

Oynkuusi, crnocoObl 3afganus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumzo
oOpatHbie (QYHKIUU.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yukumu. Hymn yskimm.
[TpomexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

CrenenHas (yHKIUs C HATYypallbHBIM U II€JIbIM TOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadK KOPHS N-0i CTEIICHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIIPEIEIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOIO apryMEHTA.

HauaJsia MaTeMaTH4eCKOI0 aHAJIHU3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE IOCIEN0BATEIBHOCTH.

Apudmernueckas ¥ reomeTpuueckasi mporpeccun. beckonedHo yoObiBaromias
reomeTpuyueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIECH T€OMETPUUYECKON
nporpeccud. Dopmylia CIOXKHBIX MPOLEHTOB. VCronb30BaHWE MPOTPECCUU A
pelLIeHUs peAIbHBIX 3a/]1a4 [IPUKIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOX€eCTBO, omnepainuyd Haj MHOXKecTBaMmu. Jluarpammsl Jiliepa—BeHnHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO armapara JJs OMUCAHUS PpPeATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYyTUX YUYCOHBIX MPEIMETOB.

Omnpenenenue, Teopema, ClIeICTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbnsbie u nensle yuciua. [IpuzHaky 1e1umMOoCTy LEbIX YUCEIL.

CreneHb C pallMOHAIBHBIM TTOKa3aTenaeM. CBOWCTBA CTEICHM.

Jlorapudm yncna. JlecaTuuHble 1 HaTypajJbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpOXKEHHIM, COAEpKAITUX JTOTapu(MBbI.

[IpeoOpazoBaHne BBIPAKECHUM, COAEPXKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEHHBIX ypaBHEHHN. PellleHne NpUKIaIHbIX 33a/1a4 C IOMOIIBIO
CUCTEMBI JITUHEHUHBIX YPABHEHUN.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHbBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3aJ1a4 ¥ 3a/1a4 U3 Pa3IuyHbIX 001acTel HAyKH U peaIbHOM KU3HHU.

DyHKIUHN U rpa@uKH

Oyukrus. [Tepuoanueckue pynkmmn. [IpoMexyTKn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI (yHkiuu. HauOoinbiiee ¥ HaMMeHblllee 3HAYCHUE
(GyHKUIMU HA TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHast u morapudmMudeckast GyHKIIMN, ©X CBOWCTBA U TPAPUKH.



Hcnonb3oBanue rpa@ukoB QyHKIUN sl pelICHUs YpaBHEHUU U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rtpadukoB (yHKUMN A1 HCCIENOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3aJad U3 APYTUX Yy4eOHBIX
MIPEIMETOB U PEATIbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHajamn3a

HenpepoiBable GyHKIIMU. MeTOa UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  ¢yHkuuu. ['eomerpuueckuid ©  (QU3UUYECKUH  CMBICT
MIPOU3BOJHOM.

[IpousBoaHble  d7MeMEHTapHBIX  QyHKIUA.  DopMysibl  HAXOXKICHUS
MPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K MCCIENOBaHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOoNbIIero 1 HaMMEHbLIEro 3HayeHus: (QyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
NPUKIAIHBIX 3aja4yaxX, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmynoii nnu rpauKoM.

[TepBooOpa3zHas. Tabnuira nepBooOpa3HBIX.

WuTerpan, ero reoMeTpu4ecKuid u (U3MYECKUN CMbBICT. Brruucienwue
uHTerpana no gpopmysne Herotrona—JleriGuuia.



IINIAHUPYEMBIE PE3YJIBTATDHI

OcBoenne ydeOHOTO mpeaMmeTa «MaremaTukay JOJDKHO oOecIeunBaTh
JOCTH)KCHHUE Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl CICAYIOMNX JIMYHOCTHBIX,
METaIpPeJMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pE3yJbTaThl OCBOEHUSA MPOTPaMMbl y4EOHOrO MpeaMeTa
«MaremMaTuka» XapaKTepU3yITCs:

['paxxpaHckoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIUK 00YyUaIOMIErocs Kak akTHBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHUHCKOro OOINecTBa, IMpEJACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUMH,
poLeayp TpakaaHCKoro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.), yYMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHHUEM.

[TaTproTHYeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKECHUS K
MPOILJIOMY U HACTOSIIIEMY POCCHUIICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K MCHOJIb30BAHUIO ATUX JOCTIKCHUN B JPYTrUX HaykKaX, TEXHOJOTusX, chepax
HKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAaHUEM JIYXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, JSTHYECKOTO MOBEIACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM HAYKU U JEATEIbHOCThIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUYMBOTO OYIyIIETO.

DcTeTuuecKkoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUN; BOCIPUUMUYNUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

chOpMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MAaTeMAaTHYEeCKUE 3HAHUS B
WHTEpecax 370pOBOTO U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEILHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYHy, OCO3HAHUEM LIEHHOCTU TPYIOIIOOMUS; MHTEPECOM K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOM  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccun W peaau30BbIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HaMPaBICHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTBIO HKOJOTHYECKON KYyJIbTYypbl, IMOHUMAHHEM BIUSHHUS
COLIMATbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON M COIMATBHOMN
Cpelbl, OCO3HAHHEM TJO00AJIBHOTO XapakTepa HJKOJOTHYECKUX MpooOJieMm;
OpHEHTAlIMEN HAa NMPUMEHEHUE MATEMATUYECKUX 3HAHWUW [JI1 pelIeHUs 3ajay B
00J1acTU OKpY>Karolel Cpe/ibl, IIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEIBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM M  OOIIECTBEHHOM MPaKTUKH, [MOHUMAaHUEM
MaTEMaTUYECKOM HayKh Kak cdepbl UYeIOBEUEeCKOW MESITeIbHOCTH, ATaloB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LUBWIM3ALMU; OBJIAJCHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEJCTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILIECTBJISATh MPOCKTHYK) W HCCIEAOBATEIIBCKYIO IEATEIbHOCTD
VMHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbie pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanouvie  nosmaseamenvmuvie  Oelicmeéusi, — obecneuusarom
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAOWUXCs (0C80eHUe
Memoo08  NO3HAHUSL  OKpyJcalowe2o  Mupd,  NpUMeHeHue  J0SUYECKUX,
uccnedo8amenbCcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBbi€ JIOTHUECKHE IENCTBUS:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYITHPOBATH
ONpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIM  TPH3HAK
KJlaccu(UKauy, OCHOBaHUA sl OOOOIIEHHS M CpaBHEHUSA, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (QOpMYyJIUpOBaTh U  NpPeoOpa3oBbIBaTh  CYKJICHUS:
YTBEPAMUTENbHbIE U OTpULATENbHBIC, €IMHUYHBIE, YAaCTHbIE W OOIIME;
YCIIOBHBIE;

BBIBISITP ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEYMs. B (akTax, JaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npejiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUMIA;
JeNiaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAWBATh apryMEHTAIHIO,
NPUBOAUTH MPUMEPBl M KOHTPHIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJbL;

BBIOMpATh croco0 pemieHus ydyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BAapHAHTOB pEIICHUs, BBIOMpaTh Hauboyiee MNOAXOAAMUNA € YUETOM
CaMOCTOSITEJILHO BbIJICIEHHBIX KPUTEPUEB).

Bba3oBrle nccienoBaTebCKue JEHCTBUS:

UCTIONIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
bopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUne, MpodiIemy,
yCTaHaBIMBaTh  HCKOMOE€ MW  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJUTH CaMOCTOSITEITEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O00BbEeKTa, SIBJICHUSA, NPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXAY
00BEKTaMHU, SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 00OOIIECHUS M BBIBOJBI 1O pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCca, a TaKKE BBIABUTATH
IPEJIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabota ¢ undopmanueii:

BBISABJISITH AeUIIUTHI UHPOPMAIUHU, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BEIOMpAaTh  WMHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(POPMAIHIO
Pa3IMYHBIX BUIOB U (DOPM TPEICTABIICHHUS;

CTPYKTYypHUpOBaTh MH(MOPMALINIO, TPEACTABIATh €€ B pa3IudyHbIX (Popmax,
WJUTIOCTPUPOBATH IpaduyuecKH;

OLICHUBATH HaJIE)KHOCTh uH(bOpMaIH o CaMOCTOSITEJILHO
chopMyJIMPOBAaHHBIM KPUTEPHUSIM.



2) Vuueepcanomuvie KOMMYHUKamueHwvle  Oelcmeus, 0becneuusarom
chopMUpoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO1eHue:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJly PEIICHUS
3a7a4i, KOMMEHTHPOBATh MOJTYYEHHBINA Pe3yIbTaT;

e B X0J€ 00CYXJIeHH 3a7aBaTh BOIIPOCHI IO CYIECTBY 00CY X AAEMOU TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BHICKa3bIBATh U/, HAIIEJIEHHBIE HA TIOUCK
pELICHMsI; COIMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHayora, OOHapy»KMBaTh pa3liMyue U CXOJCTBO MO3ULUNI; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMpPEACTAaBIATh  PE3yJNbTAThl  PEIICHHS  3aJayd,  JKCIEPUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA; CAMOCTOSITENILHO BEIOMPATh (pOpMAT BBICTYIUICHUS
¢ yu€ToM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyIHHYECTBO:

e TIOHMMATH U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHINBUTYaTbHOM
pa®oOTHl MpHU pelleHuH Y4eOHBIX 3a/ay; MPUHUMATH IeJIb COBMECTHOU
JESITEeNbHOCTH, IUIAHUPOBATh  OPraHM3allMi0  COBMECTHOM  paboThl,
pacnpenensaTh BHABI pabOT, JOTOBApUBATHCA, OOCYXKIATh MPOIECC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXI€HHS, 0OMEH MHEHUH,
«MO3rOBBIE€ IITYpPMBD» W UHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBUS C APYTUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauyeCTBO CBOEro BKJIaga B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(opMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvhuvie pezynamugnsle Oeticmausi, 0becneuusarom popmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanusi:

COCTAaBJISITH TUJIaH, AITOPUTM PEILICHUS 3aJ]a4M, BEIOUPATh CIIOCO0 PEIIEHHUs C
y4E€TOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HAaBbIKAMU TIO3HABATENBHOM pedieKkcHur Kak OCO3HAHUS
COBEPIIAEMBIX JACHCTBHIA W MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOoil 3a1a4u;



e TMPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYThH IIPU PELICHUU 3a/1a4H,
BHOCHUTh KOPPEKTHUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE peE3yJbTara IENH U YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI JTOCTUKECHHSI WIM HEJIOCTHKEHHUS PE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTro Kypca «Anrebpa u Hadalla MaTeMaTHYECKOTO aHATu3a»
Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs JOIAKHO OOECIEYUBATH JOCTHUKEHUE
CJIETyIONTUX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KVIACC

Yucii1a 1 BBIYUCTICHUSA

OnepupoBaTh MNOHATUAMM: PAOUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIEHTHI.

Bemonusate  apudmernyeckue — omepanud € pPAalMOHAIBHBIMU U
JNEUCTBUTEIILHBIMU YUCIIAMHU.

BoinonHaTh npuOaMKEHHBIE BBIUMCICHUS, UCIIONb3Ys MpaBuia OKPYIJICHMUS,
JeNaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh NOHATUSAMU: CTENEHb C ILEJBIM IOKAa3aTejeM; CTaHIAapTHas
dopMa 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTEIEHH;
UCIIOJIb30BaTh MOAXOALLYI0 (OPMY 3allUCH JEHCTBUTENBHBIX YUCEI JUIsl PEILICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC YU TAHI'€HC MPOU3BOJIBHOTO YTJIa;
UCIIOJb30BaTh 3allMCh MPOU3BOJIBHOIO yIiia 4epe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMoOHAJIBbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoimonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH W periaThb
TPUTOHOMETPUUECKNE YPABHEHHS.

BoinonHATh npeoOpa3oBaHMs LEbIX, PALMOHAIBHBIX U HPPALUOHAIBHBIX
BBIPAXCHUH U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a4a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.



MopnenupoBarh peajibHbIE CHUTyallMM Ha $S3bIKe aireOpbl, COCTaBIATh
BBIDQXXCHHS, YpaBHEHHUS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOIB30BAaHUEM alllapaTa ajreopsbl.

DOyHKUMH U TPapuku

OnepupoBath MOHATUAMH: (YHKIMSA, CIIOCOOBI 3amaHus (yHKIMH, 001acTh
OTIpEJICICHUs] ¥ MHOXKECTBO 3HAaueHUW (PyHKuu, rpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (DYHKIIMH.

OmnepupoBaTh NOHATUAMHU: YETHOCTh U HEUETHOCTD (PYHKIINU, HYIH (DYHKIINH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 71 pellieHUs] ypaBHEHUH.

Crpoutb M uuTaTh rpaduKu JTUHEHHON (DYHKIMHU, KBaApaTUYHON (QyHKIUWH,
CTETICHHOH (PYHKIIMH C IEJIBIM TTOKa3aTelleM.

Wcnonw3oBath rpadukd QyHKIMH JUIsi  UCCIEIOBAHMUS MPOIECCOB U
3aBHCHMOCTEH MpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HU; BBIpaXaTh GOpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMYNHAMHU.

Havayia MaTeMaTH4eCcKOro aHaJIm3a

OmnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpHuuecKas Mporpeccuu.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBIBaollasi TeoMeTpuyecKas
porpeccusi, cyMMa OECKOHEYHO YOBIBAIOIIEH reOMETPHUUECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATELHOCTH PA3IMUHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIE0BATENBHOCTEW U MPOTPECCUI IJIsl PEILICHHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIMH HAJ MHO)KECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapat JJisl ONMCAHUS pEaTbHBIX
MIPOIIECCOB U SIBICHUH, IPH PEIICHNUN 334 U3 IPYTUX yUeOHBIX MPEAMETOB.

OmnepupoBath  TMOHATHUSAMHU: ompejieNeHue,  Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yucya v BBIYUCICHUSA

OnepupoBaTh MNOHATHUSIMH: HATYPAIbHOE, LEJIOE YHUCIO0; HCHOJIb30BaTh
MPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLIeHUs 3a1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIIMOHATIBLHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uwucia, ACCATUYHBIE U HATypalbHbIC
JorapugMsbl.

YpaBHeHUS U HEPABEHCTBA



[IpumeHsiTh  CBOMCTBAa CTENEHW JJIA M[peoOpa3oBaHUs  BBIPAKECHHI;
ONEPUPOBATH MOHATUSMM: IOKA3aTEIbHOE YpPAaBHEHUWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHsaTe npeoOpa3oBaHMsl  BBIPOKEHHUHM, CcoOAepKalluX Jorapudmsl;
OIepUPOBaTh MOHATUSAMU: JOrapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe pemeHust MpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUHN JUIA PELICHUS PAKTUYECKUX 3a1a4.

HaxoauTp pemeHusi NpoCcTEHIINX CUCTEM U COBOKYIHOCTEW paluOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajibHble CHUTYyalluM Ha S3bIKe aureOpbl, COCTABISTH
BBIPDAXXCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATh ITIOCTPOEHHBIE MOJIENH C UCIOJIB30BAHUEM anmapara aareopsl.

DOyHKUMH U TPaPuku

OnepupoBaTh MOHATUSAMU:  [NepuoAnuYecKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKM 3KCTpemMyMma (yHKIUH, HauOosbliee U
HauMeEHbIllee 3HAueHUs (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh HX JJs
UCCleIoBaHus (PYHKITUH, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKA3aTENbHOM, Jorapudmuueckon u
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPAMHATHOM IJIOCKOCTH U
WCIIOJIb30BaTh JJIsI PEIICHNs] YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TUIOCKOCTHY TpavKy TMHEHHBIX YPABHCHUN U
UCIIOIb30BaTh UX JJI PEUICHUS CUCTEMBI JINHENHBIX YPAaBHEHUM.

Wcnonb3oBaTh rpaduku (QyHKIUN IS MCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH U3 APYTUX yUEOHBIX JTUCIUTIINH.

Hayana MaTeMaTH4eCcKOro aHajam3a

OnepupoBaTh MOHATUSIMH: HEMPEPhIBHAS (YHKINS, TPOU3BOAHAS (DYHKIIHH,
UCIOJIb30BaTh TEOMETPUUYECKUN U (PU3MUECKHUI CMBICI MMPOU3BOIHOM JIsl PEIICHUS
3a/1a4.

HaxoauTe Npon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh TPOU3BOIHYIO 7Sl UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAaThl UCCIIEIOBAHUS K TIOCTPOCHUIO TPA(UKOB.

Hcnonp30BaTh NMPOU3BOAHYIO IS HAXOXKACHUS HAWIYUYLIErOo PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-)KOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATHUSMHU: TIEpPBOOOpa3Has M  HHTErpajg; IOHUMATH
reOMETPUYECKUN U (PU3UYECKUIN CMBICI HHTErpaa.



Haxoauth nepBooOpa3Hbie 2JIeMEHTapHBIX (PYHKITH; BEIYUCIATH HHTETPAI 10
dbopmyne Herorona—JleiiOnuia.

Pemare mpukiagHbie 3aau, B TOM YHCIIE COIUATBLHO-DPKOHOMHYECKOTO U
dbu3rUecKoro xapakrepa, CpeJICTBaMU MaTEeMAaTHYECKOTO aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne HaumeHoBaHMe pa3/ieioB U TeM
n/n NPOrpamMMbl

MHokecTBa palMOHAIBHBIX U
1 JICUCTBUTEIIBHBIX YUCell. PallnoHaIbHbIE
YPaBHEHUS U HEPABEHCTBA

Oyuknuu U rpaduku. CTeneHs ¢ HelbM
nokasaresiem

Apudmerndeckuii KOpeHb N—0i CTETIEHN.
HppanroHanbHbIE YpaBHEHHS 1 HEPABEHCTBA
DopmyIisl

4 TpUroHoMeTpuu. Tpuronomerpuyeckue
ypaBHEHUs

5 HOCJ’ICI[OBEITGJ'IBHOCTI/I " IIporpecCcruu

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Beero KonTpoJsbHble
padoThI
14 1
6
18 1
22 1
5
3 1
68 4

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KITACC

~N o o b~

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHMe pa3iesioB U TeM
NMporpamMmbI

CreneHp ¢ paliMOHAJILHBIM IIOKA3aTEJIEM.
[Toka3zarenbHas ¢pynkuus. [lokasarenbHble
YPaBHEHMSI U HEpaBEHCTBA

Jlorapudmuueckas GyHKUUS.
Jlorapugmuueckue ypaBHEHHs U
HEpaBEHCTBA

TpuronomeTrpruyeckue GyHKIUN U UX
rpaduku. TpuroHoMeTpuyeckue
HEPABCHCTBA

[IpounsBoanas. [IpumeHneHne npou3BOAHOM
WHTerpan u ero npuMeHeHUs

Cucremsbl ypaBHEHU

HatypanbHble u nensle yncia

[ToBTOpeHME, 00001IIEHNE, CHCTEMAaTH3AIUS
3HaHUHU

KoaunuecTBo yacos

Bcero

12

12

24

12

18

102

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC

Ne

w/n Tema ypoka

MHo0ecTBO, Onepaluy Haj
1 MHOKeCTBaMu. J[narpaMmMbl
Diinepa—Benna
Parmonansueie ynciaa. OOBIKHOBEHHEIE U
2 JECATUYHBIC IPOOHU, TIPOIICHTHI,
OeCKOHEUYHBIC TIEPUOANYECKHE IPOOH

ApudmeTnueckre oneparuu c
3 palOHaJIbHBIMU YUCJIAMHU,
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUN

[Ipumenenue qpobei 1 TPOLEHTOB IS
peneHus NpUKIaaHbIX 3314 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peabHOU
KU3HU

[Ipumenenue npobeit 1 TPOLEHTOB IS
pelIeHns PUKIAIHBIX 3a]a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U pealbHOU
KU3HU

JleficTBUTENIbHEBIC YKCIIa. PalinoHaabHEIE
Y UpPAlHOHAIIBHBIE YHCIIA

Apudmernueckue onepanuu ¢
JeMCTBUTENLHBIMU YHCIIAMU

KoanuyecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoTsbI

DJIeKTPOHHbIE
Hara undposBbie
u3ydeHuss o0pa3oBaTeJIbHbIE
pecypcsl

04.09.23

08.09.23

11.09.23

15.09.23

18.09.23

22.09.23

25.09.23



10
11
12

13

14

15

16

17

18

19

[TpuGnmxEHHBIE BEIYUCIICHUS, TPABHIIA
OKpPYIJIEHUS, IPUKUKA U OLICHKA
pe3ysbTara BEIYUCICHAN

ToxxgecTBa U TOXKIECTBEHHEIE
npeoOpa3oBaHus

YpaBHeHHEe, KOPEHb YpaBHEHUS
HepaBeHcTBoO, pelieHre HepaBeHCTBA
Meroa unTepBaioB

Pemenue uenbix u 1poOHO-
palMoHaATBFHBIX YPaBHEHHU U HEPABCHCTB

KonTponbHas padbota no teme
"MHOXecTBa palliOHAIbHBIX U
JIEHCTBUTEIBHEBIX YKCell. ParnoHaabHEIS
YpaBHEHUS U HEPABEHCTB"

OyHK1USA, cI0co0bI 3a1aHus QYHKIHH.
B3aumHo oOpaTHbIe QyHKIUU

I'paduk pynkuu. O6macTs onpeneacHus
Y MHOXXECTBO 3HaYeHHU QyHKImu. Hymm
¢bynkiuu. [IpomexxyTku
3HAKOMOCTOSTHCTBA

UeETHbie 1 HeUETHBIC PYHKITUU

CTeneHs C 1eJIbIM TOKa3aTelieM.
CrangaprHas ¢popMa 3aIiucu
JNIEUCTBUTEIILHOIO YHCIIa

Hcnonp3oBanue noaxosimeit popmbl
3aIMCH NEUCTBUTEIIBHBIX YHCEIT IS
pelIeHus NPaKTUYECKUX 3a0a4 U
MIpEACTABICHUS JAaHHBIX

29.09.23

02.10.23

06.10.23
09.10.23
13.10.23

16.10.23

20.10.23

23.10.23



20

21

22

23

24

25

26

27

28

29

30

31

32

CrenenHast QyHKIUS C HATypalbHbIM U
LenbIM IoKasaTeseM. E€ cBolicTBa u
rpaduk

Apudmernueckuit KOpeHb HATYpPaIbLHON
CTEIIEHU

Apudmernueckuii KOpeHb HATYPaTbHOM
CTETIEHU

CBoiicTBa apuPpMETHIECKOTO KOPHS
HaTypaJIbHOW CTENEHU

CaoiicTBa apuMeTUIECKOTO KOPHS
HAaTypaJIbHON CTEIIECHU

CRoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

JleiicTBUsI ¢ apuPMETHUECKUMU KOPHSIMHU
N—oM CTeneHn

JeiicTBus ¢ apuMeTHIECKUMHU KOPHIMHU
N—Ool CTeNeHn

JleiicTBUsI ¢ apuPMETHUESCKUMU KOPHSIMH
N—Ol CTEeNEeHU

JleiicTBUs ¢ apuPMETHUECKUMU KOPHSIMHU
N—oil cTeneHn

JeiicTBus ¢ apu(MeTHIECKUMHU KOPHIMHU
N—Ol CTeneHn

Pemienue nppaloHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemenue nppanroHanbHbIX YpaBHEHHUN U
HEPaBEHCTB



33

34

35

36
37

38

39

40

41

42

43

44

45

Pemenue nppanroHanbHbIX YpaBHEHHUN U
HEPaBEHCTB

Pemenue uppanoHalbHBIX ypaBHEHUN U
HEPABEHCTB

Pewienne nppaMoHaNbHBIX YPaBHEHUN U
HEPaBEHCTB

CaoiicTBa 1 rpauK KOpHS N-0H CTENEeHU
CaoiicTBa 1 rpaduK KOpHS N-0i CTEeTeHn
KonTponbhas pabota no teme
"ApudmeTnueckuit KopeHb N—oi
creneHu. ppannoHanbHble ypaBHEHUS U
HepaBeHCTBA"

CuHycC, KOCHHYC U TAaHT'€HC YHCIIOBOTIO
aprymeHra

CuHycC, KOCHHYC U TAaHT'€HC YHCIIOBOIO
aprymeHra

ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTa

ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,
OIIpEAEICHUE TPUTOHOMETPUUECKUX
(YHKIHIA 9ACIIOBOTO apTryMEHTa
TpuronomeTpuueckasi OKpy>KHOCTb,
OIIpEAEICHUE TPUTOHOMETPUUECKUX
(YHKIMIA 4UCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIIbI



46

47

48

49

50

51

52

53

54

55

56

57

58

OCHOBHbIE TPUTOHOMETPUYECKUE
(hopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKUE
(hopMyTBI

OCHOBHBIE TPUTOHOMETPUUYECKUE
hopmytbr

[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI

[IpeoOpazoBaHue TPUrOHOMETPHUUECKUX
BBIPaKCHUN

[Ipeo6pa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXKEHU

[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIpaKEHUIN

[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUN

Penienne TpuroHoMeTpu4eCKuX
ypaBHEHUH

Petienne TpUroHOMETPUUECKUX
YpaBHEHUI

Petienne TpUuroHOMeTpUUYECKUX
ypaBHEHUU

Peuienne TpuroHoMeTpu4eCKux
ypaBHEHUU

Pemienne TpuroHOMETPUUECKUX
ypaBHEHUH



59 Pemrenne TpuroHOMeTpU4ECKUX

ypaBHEHUH

Konrtponsnas padora no teme "®dopmyIs
60 TpuroHomerpuu. Tpuronomerpuueckue 1
ypaBHeHHUA"

ITocieoBaTebHOCTH, CIIOCOOBI 3adaHus
61 nociaea0oBaTeIbHOCTEH. MOHOTOHHEBIE 1
HOCJIEAOBATEIILHOCTH

ApudmeTnueckasi U reoMeTpuyecKas
nporpeccuu. Vcnonbp3zoBaHue nporpeccuu
JUISL pEIIeHUs] peabHBIX 3a7a4
MIPUKJIATHOTO XapaKTepa

62

beckoneuno yoOpIBaroiast
reoMerpuueckas mporpeccus. Cymma
OCCKOHEYHO yOBIBAIOIICH
reOMEeTPHUYECKOI Mporpeccuu

63

64 dopmyiia CII0KHBIX TTPOIEHTOB
65 ®dopmyJia CII0KHBIX TPOLIEHTOB
O000611IeH1E, CUCTEMATH3AlMs 3HAHNUH 3a

66 KypcC anreOpbl M Hadal MaTeMaTHIeCKOTO 1
aHanuza 10 knacca

67 Wrorosas koHTpoJsibHas paboTa 1

O06o001ieHue, cucTemMaTru3alus 3HaHU| 3a
68 Kypc ayireOpbl ¥ Hadyaj MaTeMaTHu4ecKoro 1
aHasin3a 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08



11 KITACC

Ne

w/n Tema ypoka

CreneHb ¢ palioHaIbLHBIM MTOKa3aTeIeM
CBoiicTBa cTEEHA

[Ipeobpas3oBaHue BbIpaKEHUH,
coJiepkKaliX pauOHAIbHbIEC CTENICHU

[IpeobpazoBaHme BhIpaKEHUH,
COJIEp KAIINX PAIMOHAIBHBIC CTETICHU

[IpeoOpa3zoBaHue BhIpaXKEHUH,
COJIEpIKaINX PAIIMOHAIBLHBIC CTEIICHU

IloxazaTennHBIE YpPaBHCHUA U HCPABCHCTBA
IloxazaTennHBIC YPaBHCHUA 1 HCPABCHCTBA

IlokazaTenpHbIe YpaBHCHHA U HEPABCHCTBA

© 00 N O

[Toka3zaTenbHBIC YpaBHEHUS 1 HEPABEHCTBA
10 IToka3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA
[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

KonTponbhas padora no teme "CremneHs ¢

11

12 paloHaIbHBIM [TOKA3aTEIEM.
[TokazarenpHas ¢pyuknus. [lokazarenbHbie
YpaBHEHHUS U HEpaBEHCTBA"

13 Jlorapudm uucna

14 JlecsATHYHBIC U HATYypaJIbHBIC JTOTAPU(PMBI

KoaunuecTBo 4acoB

Bcero

R = = I

-

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
undgposBbie
oOpa3oBaTe/ibHbIE

pecypcbl



15

16

17

18

19

20

21

22

23

24

25

26

27

[Ipeobpa3zoBaHme BhIpaXKEHUH,
coJieprKalux jorapudmbl
IIpeoOpa3oBaHue BbIpaKEHHIA,
COJIepIKALIHX JIOTapU(DMBI
[IpeobpazoBaHue BhIpaKEHUH,
coJiepsKalux Jorapudmol
[IpeobpazoBanme BhIpaKEHUH,
coJiepKalux jgorapudmbl
Jlorapudpmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapudmuueckue ypaBHeHUS U
HEpaBeHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckas pynkuus, e€ cBoiicTa
u rpaduk

Jlorapudmuueckast pyHKIuUs, €€ CBOWCTBA
u rpaduk

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
Tpuronometrpudeckue GyHKINHN, UX
CBOICTBa U TpaduKu
Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U rpauKu



28

29

30

31

32

33

34

35

36

37
38

39

40

Tpuronomerpuyeckue QyHKIUH, UX
CBOICTBa U rpaduKu

IIprumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

[Ipumepbl TPUTOHOMETPHUUECKHX
HEPABEHCTB

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

IIprmepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

KonrtponbHas pabora 1o Teme
"Jlorapudmudeckast GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa. T pUuroHoMeTpudecKue
(GYHKITUU ¥ UX

rpaduku. Tpuronomerpuueckue
HEpaBeHCTBA"

HenpepbiBHbIE QyHKINT

Meto1 UHTEpBAJIOB JJISI PEIICHUS
HEpPABEHCTB

Meto1 UHTEpBAIOB AJISI PELICHUS
HEPABEHCTB

[TpousBoHas pyHKIUU

[TpousBonHas pyHKINU

I'eomeTpuueckuil 1 GU3NIECKUNA CMBICIT

MIPOU3BOAHOMN

['eomeTpuuecknii 1 PU3NUECKUN CMBICIT

MIPOU3BOAHOU



41
42

43

44

45

46

47

48

49

50

51

[Ipon3BoaHBIE AEMEHTAPHBIX (PYHKINN
[Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKLIUH

[Ipon3BoaHast CyMMBI, IPOU3BEACHNUS,
4acTHOTro QyHKIUI

[Tpou3BoHAs CyMMBI, IPOU3BEICHHS,
4acTHOTO (DYyHKIIUH

ITpon3BosHas CyMMBl, IPOU3BEICHHUS,
4acTHOrO (DYyHKIMH

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
uccie0BaHuio PyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne NpoOU3BOJHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeneHnne npou3BOHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIETO U
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoJIBIIETO U

HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU Ha
OTpe3Ke



52

53

54

55

56

57

58
59

60

61

62

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAUCHUS (YHKIIUU HA
OTpe3Ke

HaxosxneHrne HauOobIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

HaXO)KI[eHI/Ie HauOOJIBIIEr0 U
HAaMMCHBIICTIO 3HAYCHU A (bYHKI_II/II/I Ha
OTPEC3KEC

[Ipumenenne npou3BOTHOM IS
HAaXO0JK/ICHUS HAWJTy4Ilero PEIICHUs B
MPUKJIAHBIX 3a/1ayaXx, JUIs ONPEACTICHHS
CKOPOCTH TIpoliecca, 3aJaHHOTO (HOopMyIIoit
WIH TpapuKOM

KonTponbhas pabota no teme
"IIpousBoanas. [Ipumenenne
MPOU3BOAHOI"

[TepBooOpasnas. Tabnuma nepBooOpa3HBIX
[TepBoobOpaznas. Tabmuia nepBooOpa3HBIX

WuTerpain, reoMeTpudeckuii U GU3NIECKUNA
CMBICJI HHTErpaJia
WuTerpai, reoMeTpuueckuii 1 (pu3ndecKuii

CMBICJT MHTETpaia

WuTerpan, reomeTpudecKkuii U1 PU3NIECKuit
CMBICJI MHTEIpaja



63

64

65

66

67
68

69

70

71

72

73

74

Brruucnenue unterpana no gopmyie
Herotona—JleitOnuira

Brruuciienue unaTerpaia mno gpopmyiie
Herorona—Jleibuuna

Brrurcnenue uHTErpaa no Gopmyie
Herorona—Jleiibauna

Brruucnenue unTerpana mo gopmyie
Herotona—JleitOnuira

Cucrempl TMHEVHBIX YpPaBHEHUN
Cucrembl TMHEMHBIX YpaBHEHUN

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenne npukianHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

CucteMbl 1 COBOKYITHOCTH IIEJTBIX,
palMoHATBHBIX, UPPAITMOHATHHBIX,
MOKa3aTeNbHbBIX, JorapupMuIecKux
YpaBHEHMI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LEINbIX,
paloHaIbHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JIOrapU(PMUIECKUX
YpaBHEHMI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
palliOHAIBHBIX, UppAallMOHAIbHBIX,
MOKa3aTeIbHbIX, JOorapupMuIecKux
YpPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH HCJIbIX,
palliOHAIBHBIX, UPppAllMOHAIbHBIX,



75

76

77

78

79

80

81

82
83
84

85

86

87

MOKa3aTeNbHBIX, JIOTApUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIMN A7
pellIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadhukoB GyHKUUN A5
pellleHrs ypaBHEHUN U CUCTEM

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHUX
3aJa4 ¥ 3a/1a4 U3 Pa3IM4HbIX o0sacTeit
HAyKHU U pPEaJIbHOM JKU3HU

Kontposnbnas padota no teme "UnTerpan
U ero npuMeHeHus. CUCTEMbl ypaBHEHHN"

HarypanbHble 1 neinble yucna B 3aa4ax U3
peaNbHON KU3HU

HatypanbHpie u 11em1ple 9rciia B 3aja4ax u3
peabHOM JKU3HU

HarypanbHble 1 1esnbie yucia B 3aa4ax 13
peanbHON KU3HU

HpI/I3HaKI/I ACIINMOCTHU LECIIBIX YHUCEI
HpI/I?,HaKI/I JACIINMOCTHU LECIIBIX YHUCEIT
HpI/I3HaKI/I JACIINMOCTHU LECIIBIX YHUCEI

[ToBTOpenue, o6o0IIEeHNE,
cUCTeMaTu3alus 3HaHUM. Y paBHEHUS
[ToBTOpeHme, 06001IEHNE,
CUCTEMaTH3alus 3HAHUW. Y paBHEHUS
[ToBTOpenue, 06061IIEeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS



[ToBTOpeHme, 06001IEHNE,

88 CUCTEMAaTH3alus 3HAHUM. Y paBHEHUS

89 [ToBTOpeHue, 060061IEHNE,
CUCTEMAaTH3alUs 3HAHUN. Y paBHEHUS

90 [ToBTOpeHue, o6o0mIEeH e,
CUCTEMaTH3aIUs 3HAHUK. Y paBHCHHS

o1 [ToBTOpenue, o6o0IEeHNE,
cucreMarn3anus 3HaHui. HepaBencrsa

92 [ToBTOpeHue, 060061IEHNE,
cucreMarusanus 3HaHui. Hepasencrsa

93 [ToBTOpeHue, 0600mIEH e,
cucTeMartu3anus 3HaHui. HepaBeHcTBa

94 [ToBTOpenue, o6o0IIEHNE,
cuctemaTusanus 3HaHuil. HepaBeHcTBa
[ToBTOpenue, 06001IEHNE,

95 cuctemaTusaius 3HaHui. CHCTEMBI
YpaBHEHUI
[ToBTOpeHME, 0000IIEHNE,

96 cucTeMaTu3anus 3HaHui. CUCTeMBI
ypaBHEHUN

97 [ToBTOpenue, o600IIEeH e,
cucremaTusanus 3HaHu. OyHKIMU

08 [ToBTOpeHME, 06001IEHNE,
cucremaTusanus 3HaHui. OyHKINN

99 HToroBast KOHTpOJIbHAsA paboTa

100 Hrorosast koHTpopHas paboTa



O0001menne, cucreMaTn3amus 3HaHUH 3a
101 Kypc anreOpsl U Ha4aJl MaTeMaTHIECKOTO 1
ananmsa 10-11 ximaccoB

O0001menue, cucreMaTH3aIusa 3HaHUH 3a
102 Kypc anreOpbl ¥ Hayal MaTeMaTHIeCKOTO 1
aganm3a 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anrebpa v Hauajia MaTeMaTUYECKOr0 aHaIn3a, FEOMETPHSI.
Anrebpa v Hadasia MaTemMaTuuyeckoro ananusa, 10-11 kimaccsl/ Anumon H1LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKiimoHepHoe o0IeCcTBO
«M3parenscTBO «IIpocBemenue

» MaremaTuka: ainrebpa 1 Hayajga MaTeMaTHIECKOT'0 aHAIM3a, TCOMETPHS.
['eomeTpus, 10-11 knaccwsl/ Atanacsas JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe odiectBo «M3aarensctBo «IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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