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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHIEeCKOTO
aHayin3a» 0a30BOro ypoBHsA A oOywarouuxcea 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepanbHOr0 rocyAapCTBEHHOT0 00Pa30BaTEIBLHOTO CTAaHAAPTa CPEAHETO
obmero oOpa3oBaHHs, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
IPEIbIBISIEMBIX K MaTeMaTHUYecKoMy OOpa3oBaHUIO, M TPaJAULUNA POCCHUICKOTO
oOpasoBanus. Peanmuzanus nporpamMmbl 0O€CHEYMBAET OBJIAJCHUE KIIFOUEBBIMU
KOMIETEHIMSIMHA, COCTABIISIFOIIMMU OCHOBY JUIsl CAaMOPa3BUTUS U HENPEPHIBHOTO
o0pa3oBaHusl, LETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHUS JIUYHOCTH O0OYYaIOIIUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajlia MaTeMaTUYECKOTO aHaIu3a» SIBISETCA OAHUM M3
HanOoJIee 3HAYUMBIX B POTPAMMeE CTapIle IIKOJIbI, TOCKOIBKY, C OJTHON CTOPOHHI,
OH oOecreuynBaeT MHCTPYMCHTAJIbHYIO 0a3y MJIsi HM3YYCHHS BCEX €CTCCTBEHHO-
HAy4YHBIX KypCOB, a C JPYTOM CTOPOHBI, (hOpMHUpPYET JOTHYECKOe M abCTpaKTHOE
MBIIJICHWE YYalluxXxcs Ha YpPOBHE, HEOOXOJUMOM [UJIi OCBOCHHUS KYPCOB
uH(pOpMaTHKU, OOIIIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTH. B paMkax gaHHOTO Kypca
ydaimyecss OBJIAJICBAIOT YHUBEPCATBHBIM SI36IKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHpyET CBOU TOCTHKEHUS B MaTeMaTHIeCKon popme.

Kypc anrebpsl 1 Hagam MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBACT OCHOBY IS
YCTEIIHOTO OBJAJACHHUS 3aKOHAMU (U3WKH, XUMHW, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TEHJCHIIMA OSKOHOMUKH ¢ OOIIECTBEHHOM J>KHU3HHU, TIO3BOJIAET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOM JKM3HU. B TOXke BpeMs OBIafcHHUEC
aOCTpaKTHBIMH W JIOTHYECKH CTPOTMMH MaTEeMaTHYCCKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPKJICHUSI, UCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AINIO, aOCTparupoBaHue 1
aHaJIOTHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUYECKOE MBINIUICHHE. B X0/e n3yueHus
anreOppl W HavYaJl MaTeMaTUYeCKOro aHaju3a B CTapIIeH IIKOJIe ydalruecs
MOJIYYatOT HOBBIM OMNBIT PEIICHUS] TMPUKIATHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJENIed PEaNbHBIX CUTYallud W WHTEPHpPETAINH
MOJIYYCHHBIX ~ pENICHUH, 3HAKOMATCA C  NpUMEpaMHd  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TIPHpOJAE, HAyKe MW B HCKYCCTBE, C BBIIAFOIIUMHUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.



Kypc o0namaer 3HAUMTENbHBIM BOCHUTATEIBHBIM IMOTEHLUAIOM, KOTOPBIM
peanu3yeTcss Kak uepe3 yuyeOHbIM Marepuall, CocoOCTBYIOLIUN (HOpMHPOBAHUIO
HAYYHOTO MHUPOBO33pEHUS, TaK MU uepe3 crenupuky ydeOHOW esATeIbHOCTH,
TpeOyrolen CaMOCTOATEIbHOCTH, AKKypaTHOCTH, IPOJOJIKUTEIBHOM
KOHLIEHTPAllMi BHUMAaHHs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJbTaT.

B ocHoBe MeTonuku 0OydeHHs anreOpe U HadyajaM MaTeMaTUYeCKOIro aHajau3a
JIEKUT ACSITEIbHOCTHBIN PUHIUI 00YUEHMUSL.

CrpykTypa Kypca «Anredpa u Hayajna MaTEMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIIEIYIOLIUE COAEPKATEIbHO-METOANYECKUE JHHUM: «Uucna W BBIUKCICHUSNY,
«DyHKIUHU U rpa@uKn», «YpaBHEHUS U HEpPABEHCTBay, «Hauana MareMaTn4eckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce 0OCHOBHBIE COAEPKATEIBHO-METOIUYECKHE
JUHUY H3Yy4aloTCsl Ha MPOTSHKEHUM JBYX JIET OOyYeHHs B CTapllied IIKOJeE,
€CTECTBEHHO JIONOJIHAA APYT JIpyra U MOCTENEHHO HACHIAACh HOBBIMU TEMaMH U
pasaenamu. JlaHHBIA Kypce SIBJISETCS WHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coaepKaHME HECKOJbKHX  MaTeMAaTUYeCKUX JUCLUUIUIMH:  aireopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAIU3, TEOpUsl MHOXKeCTB U Jp. [lo mepe Toro
KaK ydJalluecs OBJIAJIEBAIOT BCE Oosiee MMPOKUM MAaTEMAaTHUYECKUM amnmnapaTtoM, y
HUX [I0CJIEIOBATEeNIbHO (OPMUPYETCS U COBEPILUEHCTBYETCS YMEHHE CTpPOUTH
MaTEMaTUYECKYIO0 MOJIEIb PEAJIBHOM CUTYALMH, IPUMEHSTh 3HAHUs, [TOJIyYCHHBIC B
Kypce «Anrebpa M HayaJia MaTEMaTUYECKOrO aHalIHu3a», MJId PElICHUs
CaMOCTOATENBHO  CPOPMYIMPOBAHHONM MaTEeMaTUYECKOM 3adadyd, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

ConepkaTenpHO-METOANYECKAs JUHUA «YHCIIa M BBIYMCIIEHUS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mmikosie. B crapmieil mkoiie ocoboe BHUMAHUE YACISACTCS
(OpPMHUPOBAHUIO TPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKJIOYAIOIIMX B ceOs
WCIIOJIb30BAHUE PA3JIMYHBIX (OPM 3aluCHU JACHCTBUTENBHOIO YHCIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUSA C HHUMH, [J€laTh NPUKHUIKY, OLICHUBATH
pe3ynapTaT. OOyyaroniyecs: MNOJy4YarOT HaBBIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBINIOJIHEHUS JIEWCTBHI C YMCIIaM{, 3alUCaHHBIMM B CTaHAApTHOM (dopwme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHsSI M HEPABEHCTBA» PEAIU3YyETCs Ha MPOTSIKEHUH BCETO
oOydeHHs B CTaplied WIKOJe, MOCKOJIbKY B KaXIOM pasjesie IporpamMmbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anad. OOyyaromnirecs: OBIaJI€BalOT
pPa3IMYHBIMA METOAAMHU PEILICHHs LEJbIX, PALMOHAIBHBIX, HPPALHUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX W  TPUTOHOMETPUYECKUX  YpPaBHEHHI,
HEPABEHCTB U UX cucTeM. llorydyeHHbIe yMEHHS NCTIONB3YIOTCS IIPU UCCIEA0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEIICHUH NPUKIAAHBIX 33Ja4 U 3334 Ha



HaxXOXJE€HUE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coleprKaTesNbHas JIMHUS BKJIIOYAaeT B ce0d Takke (QOpMUPOBAHUE YMEHHI
BBIMIOJHATh pacdy€éTsl Mo (opmynaMm, MpeoOpa3oBaHUs LEJBIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAKECHHM,
COJEpKalMX CTerneHu M JjorapupMmel. brarogaps u3ydeHuro anreOpandyecKkoro
MaTepuasa IpOUCXOAUT AaJIbHEHIIee pa3BUTHE AJITOPUTMUUECKOTO U AOCTPAKTHOTO
MBILIUICHUST y4aIuxcsi, (POPMHUPYIOTCS HaBBIKM JETYyKTHUBHBIX PAaCCyKICHUM,
paboThl C CHUMBOJBHBIMU (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB. Aredpa npeniaraer 3p¢GeKTuBHbIE
MHCTPYMEHTBl JUISl PELICHUS IMPAKTUYECKUX M ECTECTBEHHO-HAY4YHBIX 3aJ1ad4,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepxarenpHo-MeTonuyeckass JuUHUS «DyHKIUKM U rpa@uKu» TECHO
NIEPEIUIETAETCA C IPYTUMH JINHUSAMU Kypca, IIOCKOJBKY B KAKOM-TO CMBICIIE 33a0aET
MOCJIEIOBATEIbHOCTh U3yUEHUs MaTepuaia. M3yueHue cTeneHHoM, MoKa3aTeIbHOM,
Jorapu(pMUYECKOd U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB M TpaHKOB,
UCIOJIb30BaHue (DYHKUUHN JUIs pelIeHus 3aa4 U3 APYTUx yuyeOHBIX IPEIMETOB U
peaabHOM XU3HHM TECHO CBA3aHO KaK C MAaT€MAaTHMYECKUM AaHAJM30M, TaK U C
pelIeHeM ypaBHEHUW W HepaBeHCTB. IIpu 3ToM OoJbIIOE BHUMaHHUE YIENSETCS
(OpMHUPOBAHUIO YMEHHUS BBIpAXaTh (POPMyJIaMH 3aBUCUMOCTH MEK]TY Pa3IMYHBIMU
BEJIMYMHAMU, UCCIIE0BATh OJyYeHHbIE (PYHKLINHU, CTPOUTH UX rpaduku. MaTtepuan
TOM COAEPKATEIBHOW JIMHUM HAlEJIeH Ha pa3BUTUE YMEHUM U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXaTh 3aBUCUMOCTH MEXY BEJIMUYMHAMH B Pa3Iu4HON (opme:
aHAIMTUYECKOW, Tpaduueckoil W cioBecHoW. Ero wusydenuwe cmocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K O000O0IIEeHHI0 W
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHATIOTUH.

CopnepxarenpHass JinHHAS «Havaia mMaTeMaTH4eCKOTO aHAINW3a» IO3BOJISET
CYILECTBEHHO PACIIMPUTh KPYI' KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX O0YYaroIUMCs, Y KOTOPBIX MOSABISIETCS BO3MOKHOCTh MCCIIE0BaTh U
CTpOUTH rpaduku QyHKUUNA, ONIPEAEIATh UX HAaMOOIbIINE U HAMMEHbIIINE 3HAYEHUS,
BBIUUCIIATH MJIoW@aan Guryp u o0bEMBI Te, HAXOAUTh CKOPOCTH U YCKOPEHHMS
npoueccoB. JlaHHas cojaeprkaTenbHas JHMHHUS OTKPBIBAET HOBBIE BO3MOYHOCTH
MOCTPOEHUSI MaTEMaTUYECKUX MOJENEeH pealbHbIX CHUTyallud, HaX0XKICHUS
HAaWJIY4ylIero pelIeHUs B MPUKIAIHBIX, B TOM YHCJE COLUATbHOIKOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOro aHaju3a CHOCOOCTBYET
pPa3BUTHIO A0CTPAKTHOTO, (POPMAIBHO-JIOTMYECKOTO M KPEATUBHOI'O MBIIUICHHUS,
(bopMHPOBaHUIO YMEHUI PACIIO3HABATH MPOSIBJICHUS 3aKOHOB MAaTEMAaTUKH B HayKe,
TEXHUKEe M HcKyccTBe. OOyuwaromuecss y3HAIOT O BBLAAIOUIUMXCS PE3YJbTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.



CopnepxxarenpHO-MeTOIMYECKas JIMHUSA «MHOXECTBA U JIOTHUKa» B OCHOBHOM
NOCBSIIEHA  3JEMEHTaM TEOPUU  MHOXECTB. [ €OpEeTUKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS MMPOHU3BIBAIOT BECh KYpPC IIKOJbHOM MAaTEeMaTHKW W MpejararoT
Haubosee YHUBEPCATBHBINA A3BIK, 0OBbETUHSIONINI BCE pa3/ieibl MaTEMAaTHKU U €&
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMaTHUECKHUE JUCIUIUIMHBI B €IUHOE
nenoe. Ilosromy  BakHO  JaTh  BO3MOXHOCTb  IIKOJIBHUKY  [TOHUMATb
TEOPETUKOMHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTEMAaTUKHA U HCIOJIb30BATH €r0
JUISL BBIPDAYKEHUSI CBOMX MBICTIEH.

B kypce «Anrebpa u Hayana MaTeMaTH4YECKOTO aHAIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MaT€MAaTHYECKOTO  MOJEIHPOBAHUSA, KOTOpPbIE MPHU3BAHBI
c(opMUPOBATh HABBIKU MOCTPOCHHS MOJIEIECH pealbHbIX CUTYaIlUH, UCCIECOBAHUS
TUX MOJENEH C MOMOIIBI0 ammapaTa aiaredpbl U MaTEeMaTHMYECKOro aHajiu3a U
WHTEPHPETALNN MTOJYYEHHBIX pe3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKbIi U3
pa3eioB IPOrpaMMBl, TOCKOJIbKY BECh MaTepUal Kypca INUPOKO UCIIONb3YeTCs IS
peuieHus NpUKIaAHbIX 3a1ad. [Ipy pemeHun peanpHBIX NPAKTHUYECKHX 3a1ad
ydanecs: pa3BUBAlOT HaOJI0JATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOIb30BATh AHAJOTHI0, 0000IIaTh M KOHKPETH3UPOBATH
npobnemy. [lesarenbHOCTh O (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOILECCe M3YUYEHMs BCEX TeM Kypca «AnreOpa M Hauyaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM mutaHe Ha U3ydeHue Kypca anreOpbl M Hauall MaTEMaTHYeCKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaemo B 10 kimacce u 3 yaca B HEJICIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucjaa 1 BLIYUCJIEHUA

Panmonanpabie yncina. OOBIKHOBEHHBIE U JIECATHUYHBIC JAPOOU, IMPOIEHTHI,
OCCKOHEUHBIE  IepUOAMYECKHE  JpoOH.  ApudMETHYECKHE  OIEpalru  C
palMoOHaILHBIMU YHMCIIAMH, PEO0OpPa30BaHMs YHUCIOBBIX BhIpakeHH. [IpuMeneHune
JIpoOeil W MPOLIEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 3a7a4d U3 Pa3IMUYHBIX OTpacien
3HAHUU U PEATbHOU KU3HU.



JleicTBuTenpHple  4ucna. PanuoHanbHblE W MpPpPALMOHAIBHBIC YHCIIA.
ApudpmeTnueckue omnepauud ¢ JACHCTBUTENbHBIMM uuciaMu. [IpubmmxEéHHbIE
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nenpiM  mnokazateneM. CrangaptHas  ¢opMa  3amucu
NeHCTBUTENBHOrO 4yucia. Mcmonb3oBaHWe moaxoasiied  (Gopmbl  3amucH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTHUYECKUX 3a4a4 WU IPEICTABIICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  JledicTBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTETICHHU.

CHHyC, KOCMHYC M TaHI'€HC YHUCJIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKJECTBEHHbIE IPEOOPA30OBAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKCHUU. OCHOBHBIE
TPUTOHOMETpUUYECKUE (DOPMYIIBI.

YpaBHeHue, KOpeHb YpaBHEeHUSI. HepaBeHCTBO, pellIEHNE HEPABEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumMeHeHne ypaBHEHUN W HEPABEHCTB K PEIICHUI0 MaTeMAaTHUYECKHX 33/ad U
3aJ1a4y U3 pa3auvHbIX 001acTel HAyKU U pealbHOW XKU3HH.

@OyHkuuu U rpadpuku

®yHKus, cnocooOsbl 3aganus GpyHkuuu. I'paduk pyHkuuu. Bzanmuo oOpaTHbie
(GyHKUIHU.

OO6nacth ompezneneHuss U MHOXKECTBO 3HaueHuUW Qyskiuu. Hynmu ¢yHkiumu.
[IpomexxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CreneHHast QpyHKUMS C HATypaJbHBIM U LIENbIM Moka3areneMm. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, ONpPENENEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Havana MmaTeMaTH4eCKOro aHaJIn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a7aHus TIOCeqoBaTeNbHOCTEH. MOHOTOHHBIE
NOCJIEIOBATEIBHOCTH.

Apudmernueckas u reomeTpuyeckas nporpeccud. beckoneyHo yoObiBaronias
reoMmerpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH Te€OMETPUYECKOM



nporpeccur. dopMyna CIOXKHBIX HPOLIEHTOB. MCHonap30BaHUE MPOTPECCHU IJIS
pELICHUS PEalIbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, olnepanuu HaJl MHOKecTBaMH. Jlnarpammsel ODilliepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara s ONHUCAHUS PeajibHbIX
MPOIIECCOB M SIBIICHUWI, MPU PEUICHUU 3aJady U3 JPYTUX Y4YEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbnsbie u uensle yncia. [IpuzHaku 1eIMMOCTH LENBIX YHCEIL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. [leciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEpPNKAMIMX CTEINEHH C paldOHAIbHBIM
II0KA3aTEeIIEM.

[Ipumepnl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenpHbIe YpaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JUHEHHBIX ypaBHEHUU. PernieHne NpUKIAAHBIX 3a7ad C MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHeHnE ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUHYECKUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.

DOyHKUMH U TPaPuKn

Oyuknus. [lepuoanueckue pyHknuu. [[poMexyTK MOHOTOHHOCTH (PYHKIUU.
MakcuMyMbl U1 MUHUMYMbI (GyHKIIUKM. HauOosblliee U HauMEHbIlIEE 3HAUEHUE
(GyHKUIHMH HAa TPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, UX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u Jorapudpmuyueckas GQyHKINU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue TpadukoB (QYHKIUN IS PEIICHUS ypaBHEHUN W JTUHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB (yHKIUN [ MCCICAOBAaHUSA IIPOIIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHMKAIOT TMPH PEIICHUW 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEATBHOU KU3HU.



Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepsiBable pyHKIIMKU. MeTOa UHTEPBATIOB JI PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pyukimu. ['eomeTprudeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoaHbIE 35IeMEHTAPHBIX (HYyHKIMA. DOPMYIIbI HAXOXKIECHUS TPOU3BOAHON
CYMMBI, TPOU3BEJCHUS U YACTHOTO (PYHKITUH.

[IpumMeHeHne Mpou3BOJHON K UCCIEOBAaHUIO (PYHKIIMH Ha MOHOTOHHOCTbH U
skcTpeMyMmbl. Haxoxxaenue HauboIbIIero U HAaMMEHbIIIETO 3HAaYeHHs (PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM JJISI HAXOXKIACHUS HAWIYYIIETO pEIICHUS B
IPUKIIAJAHBIX 33/1a4ax, JIs ONPEAEIIEHUs CKOPOCTH MTpolLiecca, 3aJaHHOro (hOpMyJIoi
WU TPaQUKOM.

[IepBooOpazHas. Tabnuia nepBooOpa3HbIX.

WuTerpain, ero reoMeTpuueckuil u pusnueckuii cmMbicia. Borarcnenue nurerpaina
o ¢popmyne Herorona—Jleitbuuia.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoeHne ydeOHOro mnpeamera «MaTemMaTHKa» JODKHO 00eCIIeYrBaTh
JTOCTIDKCHHUE Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHUsl CICTYIONTNX JTNIHOCTHBIX,
METaNpPeIMETHBIX H ITPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS IMPOTPaMMbl  Y4EOHOro MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['pasxtaHCKOE BOCIIUTAHME:

c(OpPMHPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIMHA O0OYYAIOIIEroCcsi KaKk aKTUBHOIO
U OTBETCTBEHHOTO YJI€EHA POCCHMCKOro O0OIeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3NMUHBIX CTPYKTYp, SIBICHHIA,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl W TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C UX
byHKIUAMY 1 Ha3HaueHueM. [laTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaKJaHCKOU MJACHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HAaCTOSINIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCHICKONM MAaTEMATHYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JPYrUX HayKaX, TEXHOJOrusxX, cdepax
HKOHOMMUKHU.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
cOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM TOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, PEIICHUMN, pacCYKISHUM; BOCTIPUMMYIHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTU4YeCKUE 3HAHUS B
WHTEpecax 3/0POBOTO W OE30MacCHOT0 00pasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 370pOBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U
OTIbIXa, peryJiapHas puznueckas akTUBHOCTS); (PU3NYECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTETbHOCTHIO.



TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pa3nuuHbiM  cepaM  MPOPECcCCHOHANBHON  NEATEIbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaT€MaTHYeCKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUIO HA NPOTSHKEHUHM BCEHW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTeMaTUYECKOM HAPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphbl, MOHUMAHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOTHOW M COLUAIHLHOU
Cpellbl, OCO3HAaHMEM TJIOOATBHOIO XapakKTepa JKOJOTMYECKUX MpoOJeMm;
OpUEHTallMed Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUW /I pelIeHUs 3a7a4d B
00J1acTH OKPY’KaIOIIEH Cpe/ibl, IITAHUPOBAHMSI TOCTYIIKOB U OLIEHKH MX BO3MOKHBIX
HOCIEACTBUM JUIsl OKpYXKAIOUIe cpepl.

[leHHOCTH HAYYHOTO TTO3HAHUS:

Cc(OPMUPOBAHHOCTHI0 MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM U  OOIIECTBEHHOW  MPAKTHKW, T[OHUMaHHUEM
MaTeMaTHYeCKON HAyKH Kak cQepbl YeIOBEYEeCKOW ESTEIbHOCTH, JTaloB €&
pa3BUTUS W 3HAYMMOCTH [JJIS Pa3BUTH [HMBHIM3ALNN; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KYJIbTypOHM KaK CpEeJCTBOM IO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAITh NPOEKTHYI0 M HCCIEI0BATENbCKYIO JESTEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1) Vuusepcanvnvie  nosnaeamenvHvle  Oelicmesus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYIHCAloWe20  Mupda,  NpuMeHeHue  JI02UYeCKUX,
UCCIe008ameNbCKux onepayuil, ymenuti pabomams c ungopmayueti). ba3oBbie
JIOTMYECKUE NS CTBUS:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXAY NOHATUIMU; (OPMYJIUPOBATH OINPECICHUS TOHSATHIA;



YCTaHABIMBATh CYIIECTBEHHbIM MpPU3HAK KJIACCU(PUKALUU, OCHOBAaHUS JJIf
000OIIEHHS U CPaBHEHHMSI, KPUTEPUU TTPOBOJAMMOIO aHAIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBAaTH U  MPeoOpa3OBBIBATh  CYKJICHUS:
yTBEpJAUTEIbHbIE U OTpPULIATENbHBIC, €AMHUYHBbIC, YACTHBIE WU OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTuBopeurss B (aKTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;
npejyiaraTb KpUTEPUH JJIS BBIABIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYUHUIA;
JieNnaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
IPOBOIUTD CaMOCTOSITENIFHO JOKAa3aTEeIbCTBA  MaTEMaTHYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 penieHus ydyeOHOMl 3ajauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BHIOMpaATh Hauboee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITENIFHO BBIJICJIEHHBIX KpUTepueB). ba3zoBele uccienoBaTenbCcKue
JICUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpPOOIIEMY,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

IPOBONUTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBbEKTa, SIBIECHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEM MEXIy
00BEKTaMH, SBICHUSIMH, MPOIIECCaAMU;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO Pe3yibTaTam
IPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECcCa, a TaKKe BBIJIBUTATh
NPEINONIOKEHNsT O €ro pa3BUTHM B HOBBIX yCIOBUsAX. Pabora c
uHdopmarmeit:

BBISIBIIATH Je(hUIIUTH MHGOPMAITNH, TAHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIIMI0O W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO
pPa3TUYHBIX BUOB U (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B Pa3IMUHbIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLICHUBATH HaJIEKHOCTD nH(opMaIuu 1o CaMOCTOSTEJIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2) Ynusepcanvnoie KOMMYHUKAmMueHvle oeticmausl,
obecneyusarom chopmuposantocmo COYUANBHBIX HABBIKOG
ooyuarowuxcs. Oodenue:

+  BOCHPUHUMATH B (POPMYITHPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJja4l, KOMMEHTHPOBATh MOTYyYEHHBINA PE3yIIbTAaT;

B X0JIe 00CYXKJI€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
po0JieMBbl, perraeMoi 3a/1adyu, BHICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOWCK
pEIICHUS; COMOCTAaBISITh CBOM CYXACHHUA C CYXACHUAMU JAPYTUX
YYaCTHUKOB JHasiora, oOHapyXHUBaTh Pa3JIMYUE€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;

« TpPENCTaBIATb  pe3ydbTaTbl  pEUIeHWs  3aJayd,  JKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
c yuyéToM 3aJa4 TMpe3eHTalMM HU  OCOOCHHOCTEH  ayJIUTOPHH.
CoTpyaHUYECTBO:

+ TIOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U MHAUBHIYAIbHOM
paboThl MpW pelIeHnrd Y4eOHBIX 3a/Jay; MPUHUMATh IIeJIb COBMECTHOM
JeSTEIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThl,
pacnpenensaTb BHIbI paboT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;

+ Y4acTBOBaTh B TPYMIOBLIX (popMax paboThl (00CYXIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) W WHBIC); BBIMOJHITH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH/Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaja B OOHMA MNPOAYKT 1O KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvnvle pezyniamuenvie Oeticmeus, obecnedusaom
Gopmuposanue CMbICIOBbIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG
JIUYHOCU.

CamoopraHuzaiysi: COCTaBJIATh IJIaH, aITOPUTM PEIICHUS 33]1a4H, BEIOMpPATh
CI0c00 pelIeHus ¢ y4ETOM UMEIOIINXCSI PeCypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBAaTh M KOPPEKTHUPOBATh BapUaHTHl pEIICHUH C Yy4E€TOM HOBOM
uHpopmaruu. CaMOKOHTPOJIb:



« BIQJETh HaBbIKAMH TMO3HABATENBbHON pedeKCHH KaK OCO3HAHUSA
COBEPLIAEMBIX JIEUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIA MIpoLiecca u
pe3yJibTara peleHusl MaTEMAaTHYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

* OLEHUBATh COOTBETCTBHE PE3yJbTaTa LEIUM U YCIOBHUSAM, OOBICHATH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OIUOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Havyalla MaTeMaTUYECKOTO aHAIIA3a»
Ha YPOBHE CpEIHEro o0Imiero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoeimonHaTh  apudMeTHyYECKHEe ~— ONMepaldd  C  PAlMOHAIBHBIMU U
NENUCTBUTEIbHBIMU YHCIIAMH.

BbINONHATh TPUOINAKEHHBIE BBIYMCICHUS, UCIOb3Ys MPaBUIIa OKPYTJICHHS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIbIM IOKA3aTENIEeM; CTaHAAapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alHUCH IEHCTBUTENBHBIX YNCEN AJIs PEIICHUs
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHBIX.

OnepupoBath MOHATUAMH: CUHYC, KOCHHYC U TaHI'€HC MPOU3BOJBHOIO yIJa;
UCIIOJIb30BaTh 3aIKCh MTPOU3BOJILHOTO YIJla Yepe3 0OpaTHbIe TPUTOHOMETPUUECKUE

GbyHKIUH.



YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHUE;

BremonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BremonusaTe mpeoOpa3oBaHUs LETBIX, PAMOHATBHBIX W HpPpaIOHATBHBIX
BBIPAKCHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IprMeHATh YpaBHEHUS M HEPABEHCTBA JUIsl PEIIECHUS] MATEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.



MopnenupoBaTh pealibHble CUTyalldd Ha f3bIKE€ anreOpbl, COCTaBIATH
BBIPDAKECHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1aud, MCCIEOOBAThH
MOCTPOEHHBIE MOJIEJIH C UCTIOIb30BAHUEM alllapaTta anreopsol.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (YHKIHUS, CIIOCOOBI 3a/laHus (PYHKIUHU, 00JIacTh
OTNpEeNeNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuuu, rpaduk (QyHKUHUH, B3aWMHO
oOpartHbie QYHKITUH.

OmnepupoBath MOHATUSAMA: YETHOCTh U HEUETHOCTHh (PYHKITUH, HYIH (PYHKITUH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnons3oBate rpaduku GyHKIUN A peICHUS] YpaBHEHHI.

CtpouTh W 4MUTaTh TpaUKU JUHEHMHONW (YHKIMHU, KBAJPATUYHON (PYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Ucnonw3oBath rpaduku GyHKIUMNA U1  KHCCIENOBaHUS MPOLIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peabHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BEJTUUHMHAMM.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSIMM: IOCIEJOBATEIbHOCTh, apudMeTnyeckas Hu
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBarh MNOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeOMETpUYEcKast
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U NMPOTPECCUM ISl PEILIEHUS
peanbHbIX 33724 NPUKIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONUCaHUs peaIbHbBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBatb  MOHATHSIMMU: OTIpENIEIICHHUE, TeopeMa, CIEACTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh MOHATUSMH: HATypalbHOE, IEJI0€ YHUCIO; UCIOIb30BaTh
MPU3HAKU JIEJTUMOCTH LIEIBIX YUCEI, PA3JIOKEHUE UYUCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL PEIIIEHUs 3a/1aY.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.



OnepupoBarth MOHATUSMU: JOorapupM 4YKcIia, AECITUYHBbIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTEMEHUM JUIsi  MPeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh TOHATUSAMH: TOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoInonHAT,  TpeoOpa3oBaHusi  BBIPAXKEHHUH, COJEpKaIUX JIOrapu(mbi;
ONEepPUPOBATH MOHATUAMU: JIOTapUPMHUUECKOE ypaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMU: CUCTEMA JMHEWHBIX YPABHEHUN U €€ PEIICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxonuts pemieHus MpoCTENIINX CUCTEM M COBOKYIHOCTEW palMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyallud Ha A3bIKE aireOpbl, COCTaBIATH
BBIPDAXXCHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBMIO 3a/auH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM ariapara aireopsl.

@OyHkuuu U rpadpuku

OmnepupoBaTh MNOHATUSMM:  IEpUOAUYECKass  (PYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (YHKLHMH, TOUYKH OHKCTpeMyMa (yHKuuMM, HauOosbliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXYTKE; HCIOJIb30BaTh WX IS
UCCIen0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoM.

OnepupoBarh MOHATUSIMU: TpaUKK MOKA3aTENbHOW, JOrapupMUUYECKOU WU
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW MJIOCKOCTH U
UCIIOJIB30BaTh ISl PELICHUS YPABHEHUA U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM MJIOCKOCTH IPAPUKH TUHEHHBIX YPaBHEHUH U
WCIIOJIb30BaTh MX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Ucnons3oBath rpaduku ¢GyHKIUNA [JI  HCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATHSIMU: HENpepbIBHAS (DYHKIMS; NPOU3BOAHAS (DYHKIUY;
UCITOJIb30BATh TEOMETPUUECKUM M (PU3UUECKUI CMBICI MPOU3BOIHOM JJIS peIIeHUs
3a1ad.

HaxonuTth mpou3BOIHBIE AIEMEHTAPHBIX (QYHKIIUNA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO AJISl MCCIEeNOBaHUS (PYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.



Hcrnonb30BaTh NPOU3BOAHYIO JUIsl HAXOXIACHUS HAWIIydlIEro pEUIeHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh NOHATHSAMHU: MEpBOOOpa3Hass M MHTErpajig; I[OHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpasHbie 2eMeHTapHbIX (YHKIUI; BBIYUCIATH HHTETPaJ 10
dbopmyne Herorona—JleliOHuiia.

Pemarp npukiagHble 3a1a4v, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKOTO U
(u3n4ecKoro xapakrepa, CpeJCcTBaMiU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHble (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

MHoOkecTBa PAllMOHAIIBHBIX U
JNIEUCTBUTENBHBIX YHCcell. PalmmoHanbHbIe
YpPaBHEHUS U HEPABEHCTBA

14

Oyukuuu U rpaduku. CTeneHs ¢ HelbM
mokKasarelieM

Apudmerndeckuii KOpeHb N—O# CTETICHHU.
WppanmonansHble ypaBHEHUS U
HEpaBEHCTBA

18

DopMyiibl
TpUrOHOMETpuU. TpUroHomMmeTpuyeckue
YpaBHEHUS

22

ITocnenoBaTenbHOCTH U IPOTPECCHH

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

11 KJIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoJunuyecTBo yacoB

Bcero

JaekTpoHHbIe (LU(pPOBbHIE)
o0pa3oBaTe/bHbIE PeCypChl




Crenens ¢ palrOHAJIbHBIM ITOKA3aTCJIICM.

1 [oka3zatenpHas pynkuus. [TokazaTenpHble 12
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GYHKIUH U UX
3 rpaduku. Tpuronomerpuueckue 9
HEepaBEHCTBA
4 [IponsBoaHas. [IpuMeHeHne POU3BOIHOM 24
3) Wurerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHHI 12
7 HatypanbHble 1 1ienbie yrncia 6
[ToBTOpenue, 06001IEHNE,
8 CHCTeMaTH3alus 3HaHUH 18
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

MHo0KecTBO, onepauy HaJl MHOKECTBaMHU.
Huarpammsl Ditiepa—Benna

Pammmonansusie ynciaa. OOLIKHOBEHHEIE U
JECATUYHBIC IPOOH, POIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

ApudmeTndeckue oneparuu C
palMOHAJILHBIMU YK CIIaMU, Ipeo0pa3oBaHuUs
YHUCJIOBBIX BbIPAXKECHUM

[Ipumenenue npoOeii U MPOLIEHTOB ISt
peneHus NPUKIAIHbIX 33/1a4 U3 Pa3InYHbIX
OTpaciell 3HaHUM U peanbHOU KU3HU

[Ipumenenue npobeit 1 MPOLEHTOB JIst
peleHus MPUKIIAIHBIX 33/1a4 U3 Pa3IndHbIX
OTpaciell 3HaHUHM U peanbHOU KU3HU

JleicTBuTenbHBIE YKclia. PaimonanbHbIe U
HMppalyoHaJbHbIC YHCIIa

Apudmernueckre onepanum ¢
JNENCTBUTENbHBIMH YHCIIaMU




[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

8 OKpYTJICHUS, TPUKUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM
9 ToxxaecTBa U TOKJIECTBEHHbBIE
npeoOpa3oBaHus
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Meron uHTEpBaJIOB
13 Pemenue nensix u IpoOHO-paIMOHATBHBIX
yYpaBHEHU U HEPABEHCTB
KoHTtponbHas pabota o teme "MHOXecTBa
14 paloOHAIbHBIX U JEHCTBUTEIBHBIX YHUCE.
PanronanbHble ypaBHEHUS U HEPABEHCTB"
15 DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
Bsaunmuo oopaTHbIe KITUH
VH
I'paduk Gynkuu. O6nacte onpeneneHus u
16 MHO’KeCTBO 3HaueHui ¢pyHkuuu. Hynu
dbyakuun. [IpomMexxyTK 3HaKOIOCTOSTHCTBA
17 UYeErHble 1 HEYETHBIE PYHKIINU
CreneHs ¢ 1eIbIM [T0Ka3aTEIEM.
18 CrannaptHas ¢popMa 3arucu

JIEHCTBUTEIILHOTO YKCa




Hcnonb3oBaHue MOaXoasIIeit GopMbl
3allUCH JEUCTBUTENBHBIX YHUCEN IS

19 peLIeHUs NPAKTUYECKUX 3a1a4d U
IIPEJICTaBICHNS JaHHBIX

20 Crenennast GyHKIHUS C HATYPaJIbHBIM H
1eNbIM NokaszaresneM. E€ cBoiicTBa u rpaduk

21 Apudmernueckuii KOpeHb HaTypaTbHON
CTENEHU

92 Apudmernueckuii KOpeHb HaTypaTbHON
CTENEHU

23 CpoiicTBa apu(hMETHUECKOTO KOPHS
HaTypaJIbHOM CTENEHU

24 CaoiicTBa apu(MeTHUECKOro KOPHS
HaTypaJIbHOM CTENEHU

25 CaoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENIEHU

26 HeiicTBus ¢ apudMeTHuecKuMu KOPHIMU N—
Ol CTETICHU

97 JeiicTBus ¢ apudMeTHUeCKUMHU KOPHIMU N—
O CTEeNIEHU

28 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—

Oif CTereHn




JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU N—

29 Ol cTeneHn
JeiicTBus ¢ apuMeTHUEeCKUMU KOPHSIMU N—

30 O cTeneHu

31 Pemienne nppaliuOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

32 Pemenue nppanvoHaibHbIX ypaBHEHUN U
HEPABEHCTB
Pemenne nppanmOHaIBHBIX YPaBHEHUN U

33 HEPABEHCTB

34 Pemenne nppanmOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemenue nppanvoHaibHBIX YpaBHEHUN U
HEPABEHCTB

36 CoiicTBa u rpaduk KOpHS N-0if CTETICHN

37 CoiicTBa u rpaduk KOpHs n-0i cTeneHu
KonrponbHas pabora no reme

38 "ApudpmeTrnueckuii KOpeHb N—OW CTEEHHU.
WppannonanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO
aprymeHra

10 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO

aprymeHrTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

al YHCIIOBOTO apryMeHTa 1
4 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC

YHCIIOBOTO apryMeHTa 1

TpuronomeTrpuueckas OKpyKHOCTb,
43 OIpeie/IEHUE TPUTOHOMETPUUECKHUX 1

(GyHKLUI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
44 olpeielIeHue TPUrOHOMETPUUYECKUX 1

(GYHKIMH 9UCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
19 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKECHUI 1
50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKECHUI 1
&1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX

BBIPAKECHUI 1
5 [IpeobpazoBanue TPUTOHOMETPHUECKUX

BBIPAKECHUI 1
53 [IpeobpazoBanue TPUrOHOMETPHUUECKUX 1

BBIPAKECHUI




o4 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUM 1
55 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1
56 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 1
57 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1
58 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1
59 Pemenue TpuroHoMeTpUYECKUX YpaBHCHUM 1
KonTtponpsHas padora no teme "®dopmyis
60 TPUTOHOMETpHHU. TPUTOHOMETPHUECKUE 1
ypaBHeHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
61 nocineaoBarenbHoCTe. MOHOTOHHBIE 1
MOCIIEI0BATEILHOCTH
Apudmernueckas 1 reoMeTpuiecKas
nporpeccuu. Mcnonab3oBaHne Nporpeccuu
62 JUIS PEeLIeHUs pealbHbIX 3a7a4 MPUKIATHOTO 1
Xapakrepa
beckoneuHno yObIBaroias reoMmeTpuyecKkas
63 nporpeccusi. Cymma 0OECKOHEUHO 1
yOBbIBaIOLIE reOMETPUUECKON TPOrPeCCUn
64 ®opMyna CI0KHBIX TPOLIEHTOB 1
65 dopmysa CI0KHBIX ITPOLEHTOB 1
O06006111EH1E, CUCTEMATU3alIUs 3HAHHH 3a
66 Kypc anreOpbl 1 Hadal MaTeMaTHIeCKOTO 1

aganni3a 10 kimacca




67 Hrorosast KoHTpoOJIbHAS paboTa 1
O0001Ienre, cUCTEMaTH3aLUs 3HaHUH 3a
68 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHYeCKOTO 1
a"gaimmsa 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE NN (pPOoBbIE

Nen/m | Tema ypoka 00paszoBaTebHbIe pecypchl
Bcero

1 CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM 1

2 CBolicTBa CTeNeHH 1

) [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU

A [TpeoOpa3oBanue BbIpaKEeHUH, COAEPIKAIINX 1
palMOHATIbHBIE CTEIIEHU

. [TpeoOpa3oBanue BbIpa)KE€HHH, coxepKalux 1
palKOHATIbHBIE CTEIIEHU

6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1

7 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1

OKa3aTelbHbIE YPaBHEHUS 1 HEPABEHCTBA

8 I1 1

9 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA 1

10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1

1 [TokazarenpHas pyHKLMS, €€ CBOMCTBA U L
rpaduk
KonTponbhas pabota no teme "CreneHs ¢

1 PalMOHATILHBIM [TOKA3aTEIEeM. 1
[TokazarenpHas ¢pyakuus. [lokazarensHbIe
ypaBHEHHUS U HEpaBeHCTBA"

13 Jlorapugm uymncna 1




14

JecsTuunble U HATypaJibHbIE JIOTapU(PMBI

[IpeoOpa3zoBanue BbIpaX)eHH, CoepIKaLUuX

15 norapupMbl

16 [Ipeobpa3oBanue BbIpaXkeHU, coaepKaIIUX
J0rapupMbl

17 [Ipeo6pa3oBanue BblpaxxeHU, CoaepKaALUX
J0TapuQMbI

18 [Ipeo6pa3oBanue BblpaxxeHU, CoaepKaLIUX
J0TapuQMbI

19 Jlorapugmuueckue ypaBHEHUs U
HEpPaBEHCTBA

20 Jlorapudmuueckre ypaBHEeHUS U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

99 Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

23 Jlorapudmuueckas pyHKuus, €€ CBONCTBA U
rpadux

24 Jlorapugmuueckas pyHKIus, € CBOUCTBA U
rpadux

25 Tpuronomerpuyeckue GyHKINHU, UX

CBOMCTBA U rpaduKu




Tpuronomerpudeckue GyHKINHU, UX

26 CBOWCTBA U TpaduKu
Tpuronomerpudeckue GyHKINHU, UX

21 CBOWCTBA U rpaduKu

28 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

2 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
[Tpumeps! TPUTOHOMETPHUYECKUX

30 HEPaBEHCTB

a1 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

3 [TprMepbl TPUTOHOMETPUUYECKUX
HEPaBEHCTB
KonrtponbHas pabora no reme
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHCTBa. TpuroHOMeTprudecKne
GYHKIINY U UX
rpadukn. TpuroHoMeTpudecKre
HepaBeHCTBA"

34 HenpepbiBabie QyHKITHH

35 MeTtoa HHTEepBAJIOB /ISl PEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEHIICHUSA

36 HEPABEHCTB

37 [IpousBoanas pyHKIUU

38 [TpousBoaHas GyHKIUH

39 ['eomerpuyeckuii U GU3NIECKUNA CMBICIT
MIPOU3BOIHOMN

20 ['eomeTpuyeckuii 1 PU3NIECKHUI CMBICIT
MIPOU3BOIHOM

41 [TpousBoHBIE JIEeMEHTAPHBIX (PYHKUINH

42 [TpousBoaHBIE JIeMEHTAPHBIX (PYHKINH

43 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
94acTHOTO (DYHKIIMIA

" [IpousBogHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (yHKIUH

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (PyHKIUH
[IprMeHeHne nponu3BOIHOM K

46 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K

47 WCCIIEIOBAaHHIO (DYHKITMI HA MOHOTOHHOCTh

H OKCTPEMYMBI




[IpuMeHeHne nNpou3BOIHON K

48 MCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
[IprumeHeHnue nporu3BOIHON K

49 WCCJICIOBAHHIO (DYHKIIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

- Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO
3HaueHUs (PYHKIIUU HA OTPE3KE

£ Haxoxnenrne HauboIbII1ero 1 HaMMEHbIIETr0
3HaueHusl (YHKIUU HA OTPE3Ke

) Haxoxnenrne HauboIbIIero 1 HaMMEHbIIETro

5 3HaueHusl (YHKIUU HA OTPE3Ke

- Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO
3Ha4YeHUS QYHKIIUHA HA OTPE3KE

" HaxoxneHrne HauboIbIIero 1 HaMMEHbIIETO
3Ha4YeHUS QYHKIIUHA HA OTPE3KE

- Haxoxxnenne HanOonbIIeT0 1 HAMMEHBIIIETO
3Ha4YeHUS (YHKIIUHA HA OTPE3KE
[IpumeHeHre nporu3BOIHOMN IJIst
HAXO0JK/ICHUS HAWJTYUIIIErO PEIICHUS B

56 MPUKIIAIHBIX 3a/1a4ax, ISl ONPEACIICHUS

CKOpOCTH TIpolLiecca, 3aJJaHHOr0 (popMysion
WM rpaduxkom




KonTponbhas pabota no teme

57 n LAl
[TpousBoanas. [IpuMeneHne npou3BoAHOMN
58 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
60 WHTerpai, reoMeTpudecKkuii 1 pu3nIeCcKuii
CMBICJI MHTETpaja
61 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICJT MHTETpaja
62 WuTerpain, reomeTpuyeckuii U GuU3nIecKuit
CMBICJT MHTETpaja
Boruncnenue unrerpana no gopmye
63 .
Herorona—1Jleiibanma
Boruncnenue uaterpana no gopmye
64 .
Herorona—JleitOnuma
Brruucnenue nunterpana no gpopmyie
65 .
Hrrorona—JleiiOnuma
Brruucnenue nnTerpana no gpopmyie
66 .
Herorona—JleitOnuma
67 CucreMbl TUHENHBIX YPaBHEHUN
68 CucreMbl TUHENHBIX YpaBHEHUI
69 Pemenne mpuKIagHBIX 33724 C MTOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI
70 Penrenne npukiagHbIX 3aa4 C TOMOIIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

71

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX,
NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

Cucremsl COBOKYITHOCTH LECJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

74

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHns ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GyHKIUN A5
pEILIEeHUs] ypaBHEHUIN U CUCTEM

77

[Ipumenenne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX
3a/1a4 ¥ 3a71a4 U3 Pa3IuIHbIX 00JIacTei
HAyKU U PEATbHON KU3HU




KonTtponsHas padora no teme "Unrerpan u

8 ero npumeHeHusi. CuCTeMbl ypaBHEHH"

79 Hatypanbhble u 1emnble yrcia B 3afa4ax u3
peaIbHOM KU3HU

N HatypasbHble U Liesble uncia B 3a1a4ax U3
peaTbHOM KU3HU

81 HarypanpHble U 1ensie 9uciia B 3aja9ax u3
pEATbHOM KU3HU

82 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

83 [Tpu3HaKH ETUMOCTH LEBIX YHCET

84 [Tpu3Haku AETUMOCTHU LENbIX YUCEI

g5 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

86 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHU. YpaBHEHUA

83 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHWM. Y paBHEHUS

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

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHUU. YpaBHEHUSA




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

o1 3HaHuii. HepaBeHncrpa

9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUs
3HaHui. HepaBeHcTsa

93 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHui. HepaBeHncTBa

o5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui. CHucTeMbl ypaBHEHUN

96 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHuil. DyHKUIKH

o3 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui. OyHKIMH

99 HToroBas KOHTpOJIbHAsA paboTa

100 Hroroas xouTpoapHas pabora
O06006111EH1E, CUCTEMATH3alIUs 3HAHH 3a

101 Kypc alnreOpbl ¥ HaYall MaTeMaTHIECKOTO

anainm3a 10-11 xmaccoB




O0001Ienre, cucTeMaTH3alUs 3HaHUH 3a
102 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTH4eCKOTO 1
a"gaimmmza 10-11 kimaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

* MaremaTtuka: anre6pa M Ha4daJla MaTCMATUYCCKOI'0O aHajin3a, rCOMCTPUA.

Anre6pa v HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos 1I1LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIInoHEepHOE OOIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Anre6pa 1 Hadaa MaTEMaTUYECKOTO aHau3a :Y4ueOHuk s 10 ki1
o01reo0pa3oBaTeNbHBIX Opranu3aiii 6a3oBbiid U yriayoneHHsli yposau / (FO.M.
Komnsarun, M. B. Tkauesa, H.E. ®enopora, M.U. lllaOynun — M.:IIpocBenieHue,

2015 .

2. Anrebpa m Havana aHanmsa: YueOHuk misa 11 ki obmeoOpa3zoBaTeTbHBIX

opraHu3zanuii: 6a30Bbii u yrinyonenssiii ypoau / (KO.M. Konsirur, M.B.
Tkauesa, H.E. ®enoposa, M.N.I11abynun) — M.:IIpocsemenne, 2015.
3. Maremartuka: anreOpa v Hadajla MATEMaTHYECKOTO aHalIn3a, TEOMETPHUS.

['eometpust 10 — 11 xu1.: yue6. st oGrieoOpa3zoBaTeabHbIN OpraHU3aIuii:
0a3oBbIit 1 yriayonennsid ypoBHu/ JI.C.AtanacsH, B.®.byty3os, C.b. KamomiieB

u 1p. — M.: IIpocsemenue, 2015 r.



4. V3ydenue anreOpbl U Hauaja MaTeMaTUYecKOro aHammsa B 11 kiacce: KH.
s yaurenss/ H.E.®@enoposa, M.B.Tkauesa — M.: [Ipocesienue,2009

5. KHUM. I'eomerpus 10 xi1/ coct. A.H.Pypykun — M:BAKO, 2014 r.

6. KHUM. Anrebpa u Hauana MareMaTudeckoro ananusa 10 kii/ cocr.
A.H.Pypykun — M:BAKO,2015r.

7. KHUM. Anrebpa u Hayama wmaTeMmaThyeckoro anamm3a 11 ki/ cocr.
A.H.Pypykun — M:BAKO, 2016 r.

8. Teomerpus 11 «xkmacc: mnoypounble miaHel 1o yueOHuky JI.C.
Aranacsina/aBt.cocT. I'.1. KoBaneBa — Bonrorpan: Yuurens, 2014 r.

9. Tloypounsie pazpabotku no reometpuu 10 kiacc/ Coct. B.A. SIpoBenko —

M:BAKO, 2016 .

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www.edu - "Poccuiickoe oopa3zoBanue" denepanbHbIil HOPTAI.

2. www.school-collection.edu.ru/ Eaunas kotekius nudpoBbIxX
o0pa3oBaTeIbHBIX PECYPCOB.

3. www.it-n.ru"CeTh TBOPYECKHX YUHUTEICH" .

4.  www.festival.lseptember.ru @ectuBanps negarorudeckux uaeh "OTKPBHITHINA

ypoK".









