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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma ydeOHOTO Kypca «AsreOpa U Hayaja MaTeMaTUYECKOTO
aHanu3a» 6a30Boro ypoBHs ais obydarommxcs 10 —11 kimaccoB paspaboraHa Ha
ocHoBe dezepanbHOro rocyAapcTBEHHOr0 00pa30BaTENbHOIO CTaHIApPTa CPETHETO
obmero oOpa3oBaHHs, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpeabABISEMBIX K MaTeMaTH4ecKoMy OOpa3oBaHUIO, M TPATUIMNA POCCHIICKOTO
oOpa3zoBanus. Peanmsamus mporpamMmbl OOECIIEUMBAET OBJIAJCHHUE KIIOUEBBHIMU
KOMIIETEHIIMSIMH, COCTABIISIIOIIMMU OCHOBY JJIsl CAaMOPAa3BUTHS U HEMPEPHIBHOTO
00pa3oBaHusl, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U IO3HABATEIBHOTO
Pa3BUTHUS JIUYHOCTU OOYUAIOIIUXCSL.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauama MaTeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HanOoJiee 3HAYMMBIX B POTPaMMe CTapIliel IIKOJIbI, TOCKOIBKY, C OJTHON CTOPOHBI,
OH o0ecreyrnBaeT MHCTPYMEHTAIbHYIO 0a3y MJii U3Y4Y€HHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C APYroll CTOPOHBI, (POPMHUPYET JOTUYECKOE U a0CTPAKTHOE
MBIIIUICHUE YYalllUXCd Ha YyPOBHE, HEOOXOAUMOM JJIsl OCBOCHHS KypCOB
uH(GOPMATUKH, 00IIIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTU. B paMkax gaHHOrO0 Kypca
y4dallrecs: OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpas
dbopMyIIUpyeT CBOU JOCTUKEHUS B MaTEMaTHUECKOH (hopme.

Kypc anreOpsl 1 Hauanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJAbIBAET OCHOBY IS
YCIICIIHOTO OBJIQJICHUsI 3aKOHaMu (UBUKH, XUMHUM, OWOJOTHUU, TOHUMAHUS
OCHOBHBIX TEHACHIMNA HSKOHOMUKM M OOIIECTBEHHOW IKWU3HU, TO3BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX IU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HH. B TOXXe Bpemsi OBIaJCHUE
a0CTpaKTHBIMM U JIOTHUYECKH CTPOTUMH MaTEMaTHYECKUMU KOHCTPYKIUSIMU
pa3BUBAET yMEHHWE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHUHHOCTH
YTBEPKJECHUSI, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHajoruto, GopMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X0/1e n3yueHus
anreOpsl W HayaJl MaTeMAaTHUYECKOro aHalv3a B CTaplied IIKOJIe ydJamiuecs
MOJY4YalOT HOBBIA OMNBIT pEUIEHUsS TPUKIAIHBIX 3aJlady, CaMOCTOSITEIHHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeJIed peajbHbIX CUTyalluidi W WHTEpIpETaluu
MOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  OpUMEpaMd  MaTeMaTHYeCKHUX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE KM B HCKYCCTBE, C BbIJIAIOIIUMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc oOnagaer 3HaYMTENbHBIM BOCIUTATENIBHBIM ITOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepual, CIOCOOCTBYIOIIMKA (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK U 4yepe3 crnenupuKy y4eOHON NesaTenbHOCTH,



TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOKUTEIBHOM
KOHIIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbBIN PE3YJIbTAaT.

B ocHoBe MeTo MK 00ydeHus anredpe U HadajlaM MaTeMaTHYECKOTo aHaIn3a
JICKUT JEATCIbHOCTHBINA MTPUHIIUT O0y4YCHUSI.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTEMaTHYECKOTO aHAJIN3a» BKIIFOYAET
CIEAYIOIIMNE COACPHKATECIBbHO-METOIUUECKAE JIMHUN: «YHHCIa U BBIYUCICHUS,
«DyHKIMK U TpaduKny», «YpaBHEHUS U HEpaBEHCTBa», «Hauana MaremaTudeckoro
aHaIn3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE CO/IEPKATEILHO-METOANYECKUE
JUHUM HW3Y4YalOTCSd Ha MPOTSHKCHUH JIBYX JIeT oOydeHus B CTapIlei IIKoJIe,
€CTECTBEHHO JIOMOIHSS APYT ApPyra U MOCTENEHHO HACHINIAsICh HOBBIMU TEMaMHU U
pazaenamu. JlaHHBINA KypcC SIBISICTCS MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B
cebe colepKaHHE€ HECKOJBKHX  MaTEeMaTHMYeCKUX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHaIU3, Teopusi MHOkeCTB U 1p. [To Mepe Toro
KaK ydaluecsl OBJIaJeBalOT BCE 0oJiee MMPOKUM MATEMAaTUUYECKUM amnmnapaToMm, y
HUX TMOCJEN0BaTeIbHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJENb pEIbHOW CUTYyalluu, TPUMEHSITh 3HAHUS, TTOJTYUYCHHbIC B
Kypce «AnreOpa © Havalla MaTEMaTHYECKOTO aHalIu3ay, IS PEIICHHS
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHON MaTEMaTHYECKOM 3ajady, a 3aTeM
HMHTEPIPETUPOBATH MMOJYUYCHHBIN pe3yJibTar.

CopnepxkaTenbHO-MeTOANYECKast JTUHUA «Yucna U BBIYMCICHUS 3aBEpIIacT
(dbopMHpOBaHKE HABBIKOB HCIOJIB30BAHUS JCHUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapmiell mikojie oco0oe BHUMaHHE yHeNseTcs
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s
WCTIOJB30BaHUE PA3IUYHBIX (OpPM 3amucu JEeUCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHAJILHO BBIMIOJIHATL JIEUCTBUST C HHUMH, JeJlaThb NPUKHUIKY, OIEHUBATh
pesyabTaT. OOyuaromuecs: MONMy4YaloT HaBBIKA NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCAaHHBIMM B CTaHJApTHOM (Qopme,
HCTIOJb30BaHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BBIPaKEHUH.

Jluans «YpaBHEHUSI U HEPABEHCTBa» PEAU3YETCS HA MNPOTSHKEHUM BCETO
oOyueHuss B CTapuied IIKOJe, MOCKOJIbKY B KaXIOM pasjelie MpOrpaMMbl
IPETyCMOTPEHO pEIIeHHWEe COOTBETCTBYIOMIMX 3ahad. OOyuaromiyecs OBJIaJIeBaIOT
pa3IMYHBIMH METOJAaMU PEIICHUS LEJIbIX, PalMOHAIbHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHbIX, JIOTApUPMUYECKUX W  TPUTOHOMETPUYECKUX  YpPaBHEHMUIA,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHUS UCTIOJIB3YIOTCS TIPU UCCIIEA0BAaHUN
GyHKIUNA C TTOMOIIBIO TPOU3BOJAHON, PEIICHUH MPUKIAIHBIX 33/Jad W 3a1ad Ha
HaxOXJEeHWE HaWOONBIIUX ¢ HAUMEHBINIUX 3HadYeHW ¢yHKuA. JlaHHas
comepkaTeNlbHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHpPOBAHUE YMEHHMA
BBITIOJTHATh pacu€Tbl 1o (opMmyram, MpeoOpa3zoBaHUs IEIbIX, pPallMOHAIBHBIX,
UPpAIIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKCHUHN, a TAKKE€ BBIPAKEHUN,



colepkalmMx creneHu u Jjorapudmel. braromaps u3ydeHuro anredpanyeckoro
MaTtepuaia MpOUCXOAUT JaTbHEHIIee Pa3BUTHE aJITOPUTMHUIECKOTO U a0CTPAKTHOTO
MBIIUICHUS YYamuxcs, (OPMUPYIOTCS HaBBIKH JEIyKTUBHBIX PACCYKICHUMH,
paboThl C CHUMBOJIBHBIMUA (OopMaMu, TIPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE pPAaBEHCTB U HEpaBeHCTB. Alreopa npeiaraet 3¢pHeKTUBHBIC
MHCTPYMEHTBI ISl pELIEHUsI MPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiTHO IEGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK A3bIKa HAYKH.

CopnepxarenpHo-MeToauueckass JHUS «DyHKMM W rpaduKm» TECHO
MepervieTaeTcs ¢ APYruMHU JIMHUSIMH Kypca, TOCKOJBbKY B KAKOM-TO CMBICIIE 33JaET
MOCJIeIOBATEIbHOCTh U3YUEHUS MaTepuaa. MzydueHnue creneHHomn, mokazaTeabHo,
norapuMUUECcKOd U TPUTOHOMETPUUYECKUX (PYHKIIMH, UX CBOMCTB M TpadUKoOB,
WCIIONIh30BaHue (PDYHKITUH JUIsl PEIICHUs 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U
peaqbHOM KM3HM TECHO CBSI3aHO KAaK C MAaTEeMaTUYECKUM aHajJu30M, TaK U C
pelieHueM ypaBHEHUM U HepaBeHCTB. IIpu 3Tom Oombllloe BHUMaHUE YAENSICTCS
(bopMHUPOBAHUIO YMEHUS BBIPAXKATh (DOPMYJIaMU 3aBUCUMOCTH MEXKTY Pa3TUIHBIMU
BEJIMYMHAMHU, UCCIIEI0BATH MOTyUYEHHbIE (DYHKIINH, CTPOUTH UX rpaduku. Marepuan
OTOM COJAEP/KATEIIBHOW JIMHWM HAlEJIeH Ha pa3BUTHE YMEHUM W HaBBIKOB,
MO3BOJISIFOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIMUMHAMU B pa3Iu4yHON popme:
aHAIUTHYECKOM, Tpaduueckol u cioBecHo. Ero wusydeHume cmocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKpETHU3AINH, UCTIOIh30BAaHUIO aHAJIOTH.

ConepxatenpHas auHua «Hayama MaremaTHyecKoro aHajin3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYT KaKk MaTEeMaTUYECKUX, TaK U MPHUKIIAJIHBIX 3a7ad,
JOCTYMHBIX 00YYarOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh MCCIEI0BATh U
CTPOUTH Tpadpuku GYHKIUH, ONIPEACIATh X HANOOJIBIIINE 1 HAMMEHBIIIUE 3HAYCHHS,
BBIYHCIIATH TUIOMAAU QUryp U oOBEMBI TEN, HaXOAUTh CKOPOCTH W YCKOpPEHUS
nporeccoB. JlaHHas cojepikarelibHasi JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJEICH peallbHbIX CHUTyallud, HaXO0XJICHUS
HaWIy4IIero pelieHusi B MPUKIIAIHBIX, B TOM YHUCJE COIMaIbHO-IKOHOMUYECKUX,
3alayax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MAaTHYECKOTO0 aHajih3a CIHOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHUYECKOTO M KPEATHBHOTO MBIIIJICHUS,
dbopMUPOBAHUIO YMEHUHN Paclio3HABATh MPOSIBJICHUS 3aKOHOB MaTEMAaTUKHU B HayKe,
TeXHUKE M HcKyccTBe. OOyuaronuecs y3HAIOT O BBIJAIOIMIUXCS Pe3yJIbTarax,
MOJTYYCHHBIX B XOJI€ pa3BUTHS MaTEeMAaTUKHU KaK HAYKH, U UX aBTOpax.

ConeprkarenbHO-MEeTOaUYECKass TUHUS «MHOXKeCTBa W JIOTUKA» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM TEOpPUM  MHOXKECTB. TE€OpEeTUKO-MHOKECTBEHHBIE
MIPEICTABJICHUS TTPOHU3BIBAIOT BECh KypC IIKOJBHON MAaTEMAaTHKW M TMPEJIararoT
HanboJiee YHUBEPCAIbHBIN S3BbIK, OOBEAUHSIONINNA BCE pa3/ielibl MAaTEMaTUKUA U €€
MPUJIOKEHHUM, OHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE NUCIUIUIMHBI B €IUHOE



nenoe. [loaToMy BakHO JaThb BO3MOXHOCTH IIKOJBHUKY NOHUMAaTh TEOPETUKO-
MHOYKECTBEHHBII S3bIK COBPEMEHHOM MAaTE€MAaTHKM M HCIOJIb30BaTh €ro i
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «Anrebpa M Hayajia MaTeMaTHYECKOIO aHAIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaT€MAaTHYECKOTO MOJEIHMPOBAaHUSA, KOTOpPHIE MPHU3BaHBI
c(OpMHUPOBATH HABBIKU IIOCTPOEHUS MOJIENEH peabHbIX CUTYyalUil, UCCIEI0OBAHUS
ATUX MOJENEW C MOMOIIBI0 amnmnapara aareOpsl ¥ MaTeMaTHYECKOro aHalu3a |
MHTEPIIPETALNU TIOJTYYEHHBIX PE3yIbTaToB. Takue 3ajaHusl BIUIETECHBI B KAX/IbIi U3
pa3fesioB IPOrpaMMBl, IOCKOJIbKY BECh MaTepHall Kypca IUPOKO UCIIONb3YETCs IS
peuieHuss NpUKIaaHbIX 3amad. [Ipym pelieHnn peadbHbBIX MPAKTUYECKHUX 3a]ad
ydaliecs: pa3BUBAalOT HAOIIOAATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCIOJIb30BaTh AHAJIOTUIO, 0000IIAaTh M KOHKPETU3WPOBATH
npobiemy. JlearenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJla4 OpraHu3yeTcs B IPOLECCE M3YUYEHHs BCEX TeM Kypca «Anredpa um Havaia
MaTeMaTUYECKOrO aHaJINu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yue6GHOM 1u1aHe Ha M3y4eHHE Kypca ajareOpbl M Hayal MaTEMaTHYECKOTO aHaIu3a
Ha 6a30BOM YpOBHE OTBOJIUTCA 2 4yaca B Hezelto B 10 kiacce u 3 yaca B HEJIENIO B
11 knacce, Bcero 3a aBa rojaa ooyuenus — 170 vacos.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA

PannonansHpie uncina. OOBIKHOBEHHBIE M JECATHUYHBIE OPOOHM, MPOLIEHTHI,
OCCKOHEUHbIE  NEepHoauYecKue  ApoOou.  ApudmeTnueckue  omnepanud  C
palMOHAIBHBIMU YHCIAMU, IPE0OPA30BAHMS YUCIIOBBIX BbIpakeHUU. [IpuMenenne
ApoOeil 1 TMPOIEHTOB JJIsl PEIleHUs] MPUKIAJHBIX 337a4 U3 PAa3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelicTBUTENbHBIE YHCIIA. PalMOHAIbHBIE W UPPALUOHAIBHBIE YHUCIA.

Apudmerrueckue onepanuu ¢ AeUCTBUTEIbHBIMU YyncaamMu. [IpubmmkEHnbie

BBIUMCIICHHUS, IPaBUJIa OKPYTJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1uensiM  nokasareneMm. CranmaptHas  Qopma  3amucu
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanwe mnoaxoxasuiedi  GopMmbl  3amucH
JNEUCTBUTEIBHBIX YHCEN JUIS PELICHUS NPAKTUYECKUX 3a1ad M IPEACTABICHHS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaibHOW  cremenu.  JledicTBus ¢
apu(PpMETUYECKUMH KOPHSIMH HaTypaJIbHOM CTEIIEHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
ApPKTaHI'€HC YHCIOBOrO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHbIE MPE0Opa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OcHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb YypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCcTBa. MeTon
UHTEPBAJIOB.

Pemenue uenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETpUIECKUX YPaBHEHHM.

[IpumMeHeHne ypaBHEHHI 1 HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3aa4 U
3a/1a4y U3 pa3IuvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DOyHKUMHU U rpaduku

Oynkums, crnocodbl 3amanus ¢GyHkuu. ['paduk  dyskuu. B3aumHO
oOpaTHbIe PYHKIUU.

OO6nacTh ompeneneHrus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHkimm.
[TpomexxyTku 3HAaKOMOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHast GyHKIMS ¢ HATypaJdbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpauK KOpHS N-Oi CTENIEHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIOBOTO apryMEHTa.

Hauasa maTeMaTH4eCKOr0 aHAJIU3a

[locnenoBareTbHOCTH,  CHOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MMOCIEA0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasi MTPorpeccu. beckoHeuyHo yObIBaromas
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
nporpeccur. dopMyna CIOXKHBIX IPOLEHTOB. Mcronap30BaHME MPOTPECCHM IJIA
peILICHUs PEANbHBIX 33/1a4 IMTPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, onepauuu Haj MHoOXecTBamu. [uarpammbl Oiinepa—BeHHa.
[IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara s ONHUCAHUSl pPeallbHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, T0KA3ATEIBCTBO.

11 KIACC

Yucsia ¥ BIYMCICHUSA

HarypanbHuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

CrerneHb ¢ pallMOHAIBHBIM NOKa3areneM. CBONCTBA CTEIEHHU.

Jlorapudm uncna. JlecITHUHbIE U HATYpaJIbHbBIE JTOTapU(PMBI.

YpaBHeHMs U HEPABECHCTBA

[IpeoOpa3zoBaHue BRIPAXKEHUM, CONEPKAIINX JTOTAPUPMBI.

[TpeoOpa3oBaHue BBIpAXKEHUN, COAEpXKAIIMX CTENEHH C palOHAJIbHBIM
IIOKa3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl TUHEHHBIX ypaBHEHUI. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIbIO
CHUCTEMBI JJUHEWHBIX YPaBHECHUM.

CucTeEMBI M COBOKYITHOCTH PAIllMOHATBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3IuYHbIX 00JIaCTel HAYKU U peabHON KU3HMU.

DyHKIUHN U TpapuKU

Oyukius. [lepuonnyeckue pynkuuu. [IpomexyTku MOHOTOHHOCTH (DYyHKIIUU.
MakcuMymbl 1 MUHUMYMbl (QyHkuud. HauOonbliee W HavMeHblee 3HAYCHHE
(GyHKUIMU HAa TPOMEKYTKE.

Tpuronomerpruueckne QyHKIIUU, ©X CBONCTBA U TpadUKH.

[Toka3zaTtenbHas u morapudpmMuyeckas GyHKIMU, UX CBOMCTBA U TPaQUKH.



Ncnons3oBanue rpadukoB GyHKIUN s pellieHrs YpaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPU PELICHUH 3aJad U3 APYIHX Y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GyHKIIMH. METO HHTEPBAIOB AJI PEIICHUS HEPABEHCTB.

[IponsBonnass  ¢yuknuu. ['eoMmerpuueckuii W (UBHMYECKHH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  sieMmeHTapHBIX  GyHKIUH.  DopMmysnsl  HaXOXKACHUS
MIPOM3BOHON CyMMBI, TPOU3BECHUS  YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOM3BOIHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMHU Ha
OTpE3KE.

[IpumeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIIy4dlIero pEIICHHS B
NPUKIAIHBIX 3aJadax, g OIpPEAECNEHUs CKOPOCTH IIPOILECCA, 3aJaHHOTO
dbopmyoii uu rpaduKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero TreoMeTpUyYecKHMid W (QU3WYecKuil cMbIci. Beruucienue
uHTerpana no popmyne Hetorona—JleliOHuna.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeameTa «MaTemaTuka» JODKHO OO0ecrednBaTh
JIOCTUKEHUE Ha YPOBHE CpeJIHETO 00111eT0 00pa30BaHus CICAYIOMINX JTUYHOCTHBIX,
METampeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  YUE€OHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yrTCs:

['pasxxtaHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUYaOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4Yi€Ha POCCHUUCKOro oOOIecTBa, MPEACTaBICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHM,
Mpoueayp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMO/JICUCTBOBATh C COLMAJIBbHBIMU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKUMSIMY U Ha3HAYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXIaHCKON UICHTUYHOCTH, YBAKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUMUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUUCKONW MAaTEMaTUYE€CKOW IIKOJIBI,
K HCIOJBb30BAaHUIO 3TUX JOCTHIXKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYTIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYas ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 33]1a4, PEIICHUN, pACCY X ACHHI; BOCTIPUUMYUBOCTHIO
K MaTEMaTUYE€CKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEeMaTUYECKUE 3HAaHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMHUTAaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryJsipHas pu3ndeckast aKTHBHOCTD); (PH3NIECKOTO COBEPIIICHCTBOBAHMSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AESATEIbHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pasnmuyHbiM  chepam  MPOGECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOU U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymei mpodeccu U pealn30BbIBAaTh COOCTBEHHBIC >KU3HEHHBIC IUJIaHbI;
TOTOBHOCTBIO M CIHOCOOHOCTBIO K  MAaTeMaTH4eCKoMy OOpa3oOBaHHUIO W
caM0o0Opa30BaHUIO Ha NPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTHUYE€CKON HAIIPABICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:!

c(hOPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIUSHUSA
COIMAJIbHO-D)KOHOMUYECKUX IMPOIIECCOB Ha COCTOSIHUE MPUPOJHOM M COIMATIbHON
Cpelbl, OCO3HAaHHMEM TJIOOAJIBHOIO  XapakTepa HKOJOTHYECKUX MpoOIieM;
OpUEHTallMed Ha NMPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM /I pelleHHs 3a7ad B
00J1acTH OKpY>KaloIlel Cpeibl, IIIaHUPOBAHUS ITOCTYTKOB 1 OLICHKH UX BO3MOXHBIX
MOCJIEICTBUN I OKPY>KAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOT'O TTO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM U  OOLICCTBEHHOM MPAKTHUKW, T[OHUMAaHHEM
MaTEMaTUYECKON HayKu Kak cgepbl 4YeTOBEYECKOM esTENbHOCTU, JTAloB €€
pa3BUTUSI M 3HAYMMOCTH JUISl Pa3BUTUS LMBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKON KyJIbTypoM Kak CpEJICTBOM IO3HAHUS MUDA,
TOTOBHOCTBIO OCYUIIECTBIISITh IMPOEKTHYKD W HUCCIEI0BATEIbCKYIO JEATEIIbHOCTD
WHJVBHUIYaJIbHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOSHHUS MPOTpPaMMbl YYEOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCaTbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU PERYTIIMUSHBIMU OeUCTNEUAMU.

1)  Vuusepcarvnvie  nosnasamenvmvle  Oeticmeus, — 0becnevusaoOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCS  (0CB8OEHUe
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupd,  NpUMEHeHUue  J02UYeCcKUXx,
uccedo8amenbCcKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

bazoBble norudyeckue 1eMCTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIIESCTBEHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHSTHIMH; (HOpMyIUpOBaTh
OTpENCCHUS  TOHATHUN, yCTaHABIMBATh CYIICCTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBAaHMS [JIsi OOOOLIEHUS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (QOpPMYyJIUpOBAaTh U  IPEOOpPA3OBbIBATh  CYXKACHHUS:
yTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBIC, YacTHbIE M OOUIHE;
YCIIOBHBIE;

BBISBJISITH ~ MaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurss B (akTax, JAHHBIX, HAOMIOACHUAX M YTBEPIKICHUSX;
npeiaraTe KpUTEPUH JIJIs BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JieNaTh BBIBOJBI C MCIIOJNb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIIOUEHUH 0 aHAJIOTHUH;
IIPOBOAUTH CaMOCTOSITEIIBHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHBHOIO), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH HMPUMEPbl U KOHTPHOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIECHHUS U BBIBOJIbI;

BBIOMpATh CIOCcO0 penieHust y4eOHOM 3aJayM (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBIOMpATh HauOOJEe MOAXOIAIUNA C Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC I[GﬁCTBPIfII

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUUEe, MpodIiieMy,
yCTaHaBJIMBaTh HUCKOMOE€ U  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3UIINIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIBHO CILUTAaHUPOBAHHBII AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTUYeCKOro
o0OBbeKTa, SBJIICHHS, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHUE IIPOIECCA, a TAKXKE BBIIIBUTAThH
MIPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarmei:

BBISIBIIATDH Je(OUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETAa HA
BOIPOC U JIJIS PEIICHUS 33]1a4H;

BBHIOMpaTh  WHGOPMAIIMI0O W3  HCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUIOB U GOPM MPEACTABICHHUS;

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, MPEACTABIATh €€ B Pa3IMYHBIX (popMmax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

OIICHUBATh HaJE&KHOCTD uHbopMaIun 1o CaMOCTOSITEIIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanonuvie  KomMmynuxamuenwvle Oelicmgus, o0becneuusarom

CHOPMUPOBAHHOCTIL COYUATLHBIX HABLIKOE 00YUAIOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh U (POPMYIUPOBATH CYK/I€HUS B COOTBETCTBUHU C YCIOBUSIMU
Y LIEJISIMU OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOO TOUKY 3PEHUS
B YCTHBIX M INUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 0 XOAY PEIICHUs
3aJ1a4i, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIIPOCHI 110 CYILECTBY O0CYKIAaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
pELICHMs; COINOCTaBIATh CBOU CYXIEHHS C CYXACHHSIMHU JAPYTHX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3IM4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEHIeHWs  3aJadd,  SKCIEPUMEHTA,
UCCJIeI0BaHUs, POEKTA; CAMOCTOSTENBHO BEIOMPATh (POPMAT BBICTYILICHUS
C y4€TOM 3aj]au IPE3eHTALNUN U OCOOEHHOCTEN ay IMTOPUH.

CoTpyIHUYECTBO:

NOHMMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMaHIHON U MHAUBU Ty AJIbHOM
paboThl NpU pelIeHUH Y4YeOHBIX 3ajad; MPUHHUMATh 1LE€Jb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaThb  OPraHU3alldi0  COBMECTHOW  paloTHl,
pacnpenenartb BUAbl padOT, I0roBapuBaThCs, OOCYXJAaThb NpoOLECC H
pe3yJbTaT paboThl; 0000IIATF MHEHHUSI HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPyNNOBbIX (popMax paboThl (00CYykAeHHS, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HWHBIE); BBINOJHATH CBOIO YacThb paldOThHl U
KOOPJMHUPOBATH CBOM JACHCTBUS C APYTUMH YWICHAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOWMH NOPOAYKT IO KPUTEPUSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamusnsie oeticmesus, obecneuusarom hopmuposamie
CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33/1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM MH(POPMAIIIH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TI03HABATENLHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIA/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;



e TMpPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUU 33]1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JAHHBIX, HAUJEHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yjibTaTa LEId U YCIOBUAM, OOBSICHATH
MPUYUHBI JTOCTWKEHUSI WM HEJOCTHKEHHUS PEe3YyJbTaTOB JESITEIbHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBocHue yqe6HOF0 KypcCa «Aﬂre6pa N HadaJla MaTCMAaTHYCCKOI'O aHaJIn3a»
Ha YPOBHC CPCOHCIO O6HIGI‘O O6p3.30BaHI/IH JOJIDKHO 0o0ecrneynBaTh JOCTHIKCHHC
CICOAYIOMUX IIPCAMCTHBIX 06pa3OBaTCJ'II>HI>IX PE3YIILTATOB:

10 KJIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATHSAMH: PAUUMOHAIBHOE W JIEWCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAsSI U AECATUYHAS IpOOb, MPOIICHTHI.

BelmonHaATh  apupMETHUYECKHE ~ ONepaldd C  pPAlMOHAJIbHBIMM U
NEUCTBUTEIBHBIMU YUCIIAMU.

BoINONHATh TPUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3YS MpaBUiia OKPYTJIEHUS,
JeaTh IPUKHUIKY U OLICHKY pe3yJibTaTa BEIYMCIICHUN.

OnepupoBaTh MOHATUSAMH: CTEIEHb C LEIBIM II0KA3aTEIEM; CTaHAApTHAas
dopma 3amuMcH JAEUCTBUTENBHOIO YKCJA, KOPEHb HaTypaldbHOW CTENEHHU;
MCIIOJIb30BATh MOAXOIAUIYI0 (POPMY 3aMKMCH ACHUCTBUTENBHBIX YUCEN AJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX.

OnepupoBarh MOHATUAMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yIJla 4epe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
GyHKUIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPAaBHEHHE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUM W peliaTh
TPUTOHOMETPUYECKNE YPABHEHHUS.

BemonusaTe npeoOpa3oBaHus LEJIbIX, PAlMOHAIBHBIX W HpPpalMOHATbHBIX
BBIPAXEHUH U PelIaTh OCHOBHBIE THUIIBI LENBIX, PALIMOHAIBHBIX U UPPALMOHAIbHBIX
YPaBHEHHU U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PEIICHUSA MAaTEMAaTHYECKUX 3a1a4
M 33]1a4 U3 PAa3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HU.



MonenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPKEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3a/Jayd, HCCIEI0BaTh
MOCTPOCHHBIE MOJEIN C UCIIOJIb30BAHUEM alapara aireOphl.

DOYyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMH: (YHKIIHS, CIIOCOOBI 3aJaHus (PyHKUIMH, 001acTh
OTpe/eNiCeHUs] U MHOXECTBO 3HaueHWN (QyHKIUH, Trpapuk (YHKIUH, B3aWMHO
obpaTtHble (DYHKITHH.

OmneprpoBaTh NOHIATUAMU: YETHOCTb U HEYETHOCTh PYHKIUH, HYJIU QYHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduky GyHKIHNA Ul peHIEHUs] YPABHEHHI.

Crpouthk U ynTaTh rpaduKu TMHEHMHON (PyHKIMHU, KBaJApaTUUYHON (pyHKUUH,
CTENIEHHON (PYHKIIMH C LEJIBIM IT0Ka3aTeNEM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAHUS IPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB W peajbHOU
’KU3HU; BIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKIY BEIUUYNHAMH.

Hauaja maTeMaTH4ecKOro aHaIu3a

OmnepupoBaTh MNOHSTUAMU: IOCIEIOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpuyecKas Iporpeccum.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBalOIIas TeoMeTphuYecKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBaIOIIEe reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOaMH.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATENFHOCTENH U MPOTPECCHIA IS PEIICHUS
peaNbHBIX 33]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmneprpoBaTh NOHATUSMH: MHO>KECTBO, ONIEPALIUU HAaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Ui ONMCaHUs pealbHbIX
IPOLIECCOB U SIBJICHUI, IPU PEILICHUH 3aa4 U3 APYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTb  MNOHATHSIMM:  ONpENEJICHHE,  TEOpema,  CIIEJCTBUE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATUSAMM: HATYpaJbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
IIPU3HAKK JEIMMOCTH LEJbIX YMCEIl, PA3JIOKEHUE YNCIIa HA IPOCTHIE MHOKUTEIN
JUISl pELLICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMU: Jorapudm 4yucia, JECATHUUYHbIE W HATypaJbHbIC
Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA



ITpumeHsATh CBOMCTBA CTENEHU JUIsl NPEoOpa3OBaHUS  BBIPAXKECHUIL;
ONEPUPOBATh NMOHATUAMM: ITOKA3ATEIBHOE YPABHEHHE M HEPABEHCTBO; PpEIIATh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHUs BBIPAXKEHHUH, COJEp)KaLIUX JOrapuMsl;
OTIEpUPOBATH MOHITUAMHU: JIOTApU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe pemenns npoCcTenmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMA JIMHEWHBIX YPaBHEHUM U €€ pelIcHUE;

MCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUN JUISl PEIICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHHU U HEPABEHCTB.

MopnenupoBaTh peajibHblE CHTyalldd Ha SI3bIKE aireOpbl, COCTaBIATH
BBIDAXXCHUSA, YPaBHEHMs, HEPABEHCTBA W CHUCTEMBbl II0 YCIOBHUIO 3a1adH,
UCCIIEIOBATh TOCTPOECHHBIE MOJIEIIN C UCIIOJIb30BAHUEM aIrlapara aiareopsl.

DOyHKUMU U rpaduKu

OnepupoBaTh MNOHATUSMM:  MEpUOAUYECKass  (DYHKUMSA, HPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKM OKCTpeMyMa (YHKIHMM, HaubOonibliee U
HauMEHbIllee 3HAUYeHUA (QYHKIUUM Ha M[POMEXYTKE; HCIOIb30BaTh HUX JUIA
Ucce10BaHusl QYyHKIMHU, 3aJaHHON IrpaduKOM.

OnepupoBaTh MOHATUSAMU: TpaUKU IMOKA3aTEIbHOW, JOTrapu(pMUUYECKONH U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTb UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh I PELICHNs YPABHECHUN U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TJIOCKOCTU TpayKy TUHEHHBIX YPAaBHEHHUH U
HCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpaduikd GyHKIUN I UCCIEIOBAHUS TPOIECCOB U
3aBHUCHUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH.

Hauvaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLHMS; TPOU3BOAHAS (DYHKIINH;
MCIIOJIb30BaTh FT€OMETPUYECKHUI U (PU3UUECKUI CMBICI MPOU3BOJIHOM AJI peleHus
3a1ad4.

HaxoauTs npon3BoAHbBIE 3JIEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (DYHKIIHUI.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIEN0BaHUS (YHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThl UCCIAEAOBAHUS K TOCTPOSHUIO IpaUKOB.

Hcnonp30BaTh NPOW3BOAHYIO I HAXOXKICHHS HAWIIyYIIEr0 pPELICHUsS B
NPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: T[E€PBOOOpa3Hasi M  MHTErpaj; I[OHUMATh
Tr€OMETPUYECKUN U (PU3NIECKUN CMBICIT HHTETpaa.



Haxoautb nepBooOpa3Hble 3IeMEHTapHBIX (DYHKIIMI; BEIYUCIISTh HHTETPAI 110
dopmyne Herorona—JleitOnuna.

PemaTh npuKiIagHbIe 3a1a91, B TOM YUCIIE COIIHATIbHO-YKOHOMUYECKOTO U
(u3ruecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KonuuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3/ieiioB U TeM (uudposrbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
MHoecTBa pallMOHAJIbHbBIX U
1 JIEWCTBUTEIILHBIX UyKcell. PanoHaibHbIE 14 1 https://myschool.edu.ru/
YpaBHEHHUS U HEPABEHCTBA
) .C
2 YHILUH i [PAGHKI. CTENCHb ¢ USTBIM 6 https://myschool.edu.ru/
[OKa3areieM
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 18 1 https://myschool.edu.ru/
HppanmonansHble ypaBHEHUS U HEPABEHCTBA
DopmyIsl
4 Tpuronomerpun. TpuronomMmerpuueckue 22 1 https://myschool.edu.ru/
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 https://myschool.edu.ru/
5 HOBTOPGHHG, 000011IeHNE, CUCTEMATH3AINS 3 1 httos://myschool.edu.ru/
3HaAHUUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KIIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHp ¢ palOHAIBHBIM TIOKA3aTEeJICM.
1 [TokazarenbHas pynkuus. [lokazaTenbHble 12 1 https://myschool.edu.ru/
YpaBHECHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuaeckne ypaBHEHUS U 12 https://myschool.edu.ru/
HEPaBEHCTBA
Tpuronomerpuveckue GyHKIUU U KX
3 rpaduxu. TpuroHomerpuueckue 9 1 https://myschool.edu.ru/
HEpaBEHCTBA
4 [TponsBoanas. [Ipumenenre npon3BoOHON 24 1 https://myschool.edu.ru/
5) WNurerpan u ero npuMeHeHus 9 https://myschool.edu.ru/
6 Cucrembl ypaBHEHUI 12 1 https://myschool.edu.ru/
7 Harypanbnbie u nesnbie uncia 6 https://myschool.edu.ru/
3 HOBTOPCHHG, 000011IeHHE, CHCTEMATH3aIIHS 18 5 httos://myschool.edu.ru/
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Marematuka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIM3a, TeoMeTpus. Anredpa
¥ Hadayia MateMatudeckoro ananusa, 10-11 xkimaccel/ Anmumos 1. A., Koasarua
I0.M., TkaueBa M.B. u npyrue, AxkunonepHoe ooiiectBo «M31aTeascTBo

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Marematuka: ajireOpa ¥ Hayajia MaTeMaTHYeCKOro aHallu3a, reoMeTpusi. Anredpa u
Hayaja Marematudeckoro aHanusa 10-11 knaccel. MeToanueckue peKOMEHIAUN K
yueOHuky L. A. Amumosa, F0. M. Konsiruna, H. E. ®énoposoii u ap.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

®I'UC "Mos mkona" https://myschool.edu.ru/






