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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueGHOTO Kypca «Anredpa u Hayaia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs st oOydaronquxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepanbHOTO rOCYAapCTBEHHOTO 00Pa30BaTEIHbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
IPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAJAUIMA POCCHHUCKOTO
oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECTIEUMBAET OBJAJCHUE KIFOYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJIi CAMOPA3BUTHUSI M HEMPEPHIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaFOIIIHUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIN3a» SABIISIETCS OAHUM M3
HamOoJjiee 3HAYUMbBIX B MPOrpaMME CTaplIiel IIKOJbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO€CIEeUYnBAET HHCTPYMEHTAIbHYIO 0a3y nJisi HW3Y4YeHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHHE YYaIllUXCS Ha YpPOBHE, HEOOXOIMMOM JUIsl OCBOEHUS
KypcoB HWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOpPUHU, CJOBECHOCTH. B pamkax
JAHHOI'O0 Kypca y4YalllMecsl OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (GOpMyJIUPYET CBOHM JTOCTHKEHUS B MATEMaTU4YeCKOi popme.

Kypc anredpbl 1 Hauam MaTeMaTUYECKOTO aHaM3a 3aKJIa/IbIBAE€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaMU (PU3MKH, XUMHUHU, OWOJIOTHMH, NOHUMaHUSA
OCHOBHBIX TEHJIEHUUH SKOHOMHMKM M OOILIECTBEHHOW JKM3HHM, IO3BOJIIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B ITOBCEIHEBHOM XU3HHU. B TOXXEe Bpems OBIaJcHUE
a0CTpaKTHBIMM U JIOTHYECKHM CTPOTMMH MaTeMaTHYEeCKUMHU KOHCTPYKIUSMU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTD
YTBEPKACHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3aIlNio, abcTparupoBaHue u
aHaJIoruio, OPMUPYET KPEATUBHOE U KPUTUUECKOE MbIlLIeHHE. B xone nzydeHus
anreOpsl W HayaJl MaTeMaTUYeCKOrOo aHalu3a B CTaplled IIKOJIe Yydaluecs
[OJIy4atOT HOBBIM OIBIT PELIEHUs MPUKIAIHBIX 3aJad, CaMOCTOSATEIbHOTO
IIOCTPOECHUSI MAaTEMaTUYECKUX MOJEIEH PEANbHBIX CUTYallMM W WHTEPIpPETAlUN
NOJIyYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pUMEPAMU  MATEMATHYECKHUX
3aKOHOMEpPHOCTE B MNPHUPOJE, HAYKE H B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITHSMU U UX aBTOPaMH.

Kypc o6mamaer 3HaYMTENbHBIM BOCIUTATEIBHBIM MOTEHIMAIOM, KOTOPBIH
peanu3yeTcsl Kak uepe3 y4yeOHbId Marepual, CnocOOCTBYIOIIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4Yepe3 crenuduky y4dyeOHOW AesITebHOCTH,



Tpebyroweit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAllMi BHUMAHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIIbTAT.

B ocHoBe MeTonukum oOydeHHsl anreOpe M HadalaM MaTeMaTH4eCcKOoro
aHaJIM3a JISKUT JEeSTeIbHOCTHBIN PUHIUI 00YUYEHHUSI.

CrpykTypa Kypca «Anredpa 1 Haualna MaTeMaTHYECKOTO aHaJIN3a» BKIHOYAET
CIEAYIOUIUE COAEPKATEINbHO-METONUYECKNE JIMHUM: «Yucina W BBIYUCICHUS,
«Dynkuun  u - rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4eckoro aHamusa», «MHOXkecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUMA H3Yy4aloTCs Ha NPOTSHKEHUM JBYX JIET
oOy4eHusl B CTapllei IIKOJe, ECTECTBEHHO IOMOJHAA APYT Apyra U MOCTENEHHO
HAChI[asiCh HOBBIMM TeMaMU W  pazaenaMu. JlaHHBIA Kypc  SABISIETCSA
MHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cede coaepKaHhe HECKOJIbKUX
MaTEMaTUYECKUX AUCIUIUIMH: alnredpa, TPUrOHOMETPHSI, MAaTEMaTUYECKUI aHAJIN3,
Teopust MHOkecTB U JAp. [lo mMepe Toro kak ydvamuecs OBJIaIeBarOT BCcE Ooliee
IMIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX I1OCIENI0BATENbHO (popMUpYyeETCs U
COBEpLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb pealbHOU
CUTyallud, MPUMEHSITh 3HAHWA, MOJYy4YeHHbIE B Kypce «Anredpa M Hayaia
MaTEMATHYECKOTO aHAIN3a», ISl PELIEHUS CaMOCTOSITENIBHO C(HOPMYJINPOBAHHON
MaTeMaTU4YECKOU 3aa4M, a 3aT€M HUHTEPIIPETUPOBATH I10JyYEHHBIN PE3yJIbTaT.

ConepxxarenpHO-MeTOAMYECKAs JIMHKUS «YHucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo B OCHOBHOHM mIkoje. B crapmeil mkosie 0oco00oe BHUMAHME YAEIAETCS
(OpMUPOBAHNIO NPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIOJIBb30BaHUE PA3IMYHBIX (OpM 3amucu AEWCTBUTEIBHOTO 4MCIA, YMEHHE
PAllMOHAJIBHO BBINOJIHATE JEUCTBUS C HHMMH, [J€JaTh NPHUKHIKY, OLICHUBATH
pe3yabTaT. OOyuaromuecss MOMy4YarOT HaBbIKA TNPUONMXKEHHBIX BBIYMCICHUM,
BBIMOJIHEHMsI JEHUCTBUII C YHWCIIaMH, 3allMCaHHBIMU B CTaHAAapTHOM (¢opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEANNU3YETCS HA IPOTSIKEHHHU BCETO
oOydeHuss B CTapuled WIKOJIe, IOCKOJBbKY B KaXKIAOM pas3jesie MpOorpaMMbl
IPETyCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBJIAJEBAIOT
pa3IMYHBIMM METOAAMHU PELICHMS LEJbIX, pPalMOHAIbHBIX, UPPALMOHAIBHBIX,
NOKA3aTeNIbHbIX, JIOTapU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucteM. [loirydeHHbIe yMEHUs UCTI0JIB3YIOTCS IIPU UCCIIEA0BAHUN
(YHKIMI ¢ MOMOUIBIO MPOW3BOJHOM, PELIEHUH NPUKIAJAHBIX 33Jad W 3a1ad Ha
HaxXOXKJIEHUE HauOONIBIINX W HAUMEHbIUUMX 3HaueHUd QyHKuuu. JlaHHas
colepkaTelbHas JMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBINIOJIHATh pacy€Thl Mo ¢GopMmysaMm, MpeoOpa3zoBaHUsl UEIbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, @ TAKXKE BBIPAKCHUH,



colepkalmmx CcTeneHu u Jjorapudmel. braromapss u3ydeHuro anreOpandeckoro
Marepuaiga MPOUCXOAUT  JAJIbHEHIIEE  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS ydaluxcs, (QOpMUPYIOTCS HaBBIKM JEAyKTUBHBIX
paccykJeHuil,  paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AireOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOXXHOCTHU KakK
SI3bIKA HAYKHU.

ConepxarenbHo-MeTouueckas JiiHUS «DyHKIMM u  Tpaduku» TECHO
MEPEIIETAETCS C IPYTUMHU JIMHUAMU KypCa, MTOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCIIEIOBATEILHOCTD M3y4YECHUS Marepuarna. N3yuenue CTETIEHHOM,
MIOKAa3aTeJIbHOM, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUNA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI 71 perieHus 3a7ad U3 APYTUX YIeOHBIX
MPEIMETOB U PEAIIBHON XKU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAIU30M,
TaKk U C PEIIeHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMu 3aBUCUMOCTU MEXKIY
pPa3sTUYHBIMU BEJIIMYMHAMH, WCCIIEIOBATh TOJNYyYCHHBbIC (YHKIIMH, CTPOUTHh HUX
rpaduku. MaTtepuan 3Tol coaepKaTeIbHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMIO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMme: aHATUTUYECKOH, rpaduueckoil u cimoBecHoi. Ero u3ydenwue
CIIOCOOCTBYET Pa3BUTUIO QJITOPUTMUUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00001IEHNIO M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Havama MaremMaTM4ecKOro aHain3a I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATE€MaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYITHBIX OOYYaIOMUMCS, ¥ KOTOPBIX MOSBIISETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisiTh HX HauOOJbIINE M HAUMEHBIINE
3HAQYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U
yCKOpeHHUsl TporeccoB. JlaHHasi cojep:kaTelbHas JIMHUS OTKPBHIBAET HOBbIE
BO3MOKHOCTH TOCTPOCHUS MAaTEMAaTHYECKHX MOJENEH peaabHbIX CUTYyallUi,
HaxO0XJICHUS HAWIYYIIErO0 PElICHUs B IMPUKIANHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMMYECKHX, 3a/layax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MaTHYECKOrO0 aHaiau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHMM pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHHUKe U HuckyccrBe. OOyuwaromiuecs Y3HAIOT O
BBIJAIOIINXCS pE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsE TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  BJIEMEHTAM  TEOPUM  MHOXKECTB. T€OpETMKO-MHOXKECTBEHHBIC
MPEACTABIICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJBHOW MAaTeMaTUKH U Mpeiarator



Hanbosee YHUBEPCATbHBINA A3bIK, OOBEAMHSIIONINM BCE Pa3/Iesibl MAaTEMAaTUKHU U €&
NPUJIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKHE NHWCLUIUIMHBI B €IHHOE
nenoe. [lo3ToMy BakHO AaTh BO3MOYKHOCTH IWIKOJIBHUKY NOHUMATh TEOPETUKO-
MHOXECTBEHHBII $3bIK COBPEMEHHOM MAaTEMATHUKA M HCIOJIb30BATh €ro JJis
BBIPAXXCHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayajla MAaT€MAaTHYECKOTO aHaINW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTHYECKOTO MOJIEIMPOBAHUSA, KOTOPBIE IMPHU3BAHBI
c(hopMUPOBATH HABBIKU ITOCTPOEHUS MOJIEEH peanbHbIX CUTYyalUil, NCCIeT0BaHUs
ATUX MOJIEJel C MOMOIIBI0 ammapaTa ajaredpbl U MaTeMaTUYeCKOTo aHaiu3a U
MHTEPIIPETANN TOTYYECHHBIX PE3yJIbTATOB. Takue 3aJaHus BIUIETEHBI B KaXKIbIU
U3 Pa3aeioB MPOTPaMMBbl, IOCKOJIBKY BECh MaTE€pHall Kypca MIUPOKO UCIOJIb3YETCS
JUISl pelleHus] IPUKIAAHBIX 3a1a4. [Ipyu penieHnuu peanbHbIX NMPAaKTHYECKUX 3a/1a4
y4daluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBarbCs, HCIOIb30BAaTh AHAJIOTHIO, O000OIIATh M KOHKPETU3MPOBATH
npobrnemy. [lesarenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1ay OpraHu3yeTcsl B MPOIECCe M3YyYEHHs BCEX TeM Kypca «Anredpa W Havaia
MaTE€MAaTHYECKOr0 aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha W3y4YeHHE Kypca ajreOpbl M Hadal MaTeMaTUYeCKOTo
aHanm3a Ha 0a30BOM ypOBHE OTBOIUTCA 3 4aca B Hexento B 10 kimacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a jiBa roja ooyuenusi — 204 gaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonaneupie uyucina. OOBIKHOBEHHBIE U JECSATHYHBIE IPOOH, MPOLIEHTHI,
OecKOHEYHbIe  Nepuoauyeckue Apodu. ApudMerhyeckue  Omepaluu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipobeil 1 MPOLEHTOB ISl PelleHUs] MPUKIAJHBIX 337a4 U3 PAa3IMYHBIX OTpacieil
3HAHUU U PEaJIbHOM KU3HHU.

JlelicTBUTENbHBIE YHCIIA. PanMOHaNBbHBIE W UPPALMOHAIBHBIE YHUCJIA.
Apudmernueckre ornepanud ¢ JEHCTBUTENbHBIMU yHciaMu. [IpubnmkEéHHbie
BBIUMCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  mnokazareneM. CranpaptHas ¢opma  3amucu
NelcTBUTENbHOTO yucna. Vcnonb3oBanue mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN [JISl PELICHHS TMPAKTUYECKUX 3alad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb ~ HAaTypaJlbHOM  creneHu.  JledctBus  c
apu(pMETUYECKUMH KOPHIMH HATYPaJIbHON CTENEHHU.

CuHyC, KOCHHYC W TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHT€HC YHUCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHUEe, KOpE€Hb ypaBHEHHs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Mertoa uHTEpBAaJOB.

Pemenue nenbix 1 1poOHO-PAIIMOHATLHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX ypaBHEHUM U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU .

[IpuMmeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3a1ad
W 33J71a4 U3 PA3IMYHbIX 00JIacTel HayKU U PEaIbHON KU3HU.

DOyHKUHUHU U TpaduKu

OyHkuus, crnocodsl 3ananus ¢GyHkuu. [paduk dyHkuu. B3anmzo
oOpaTHbIe (DYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukmmu. Hymm QyHkium.
[TpoMexyTKH 3HAaKOMOCTOSIHCTBA. YETHBIE M HEYETHBIE (DYHKIIHH.

CrenenHas pyHKIMS C HATypaJbHBIM U IeJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadMK KOpHS N-OW CTETCHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

HayaJjia MaTeMaTH4€CKOr0 aHAJIU3A

[TocnenoBarenbHOCTH, CHOCO0BI 3a7aHus IIOCJIEI0BATEIBbHOCTEM.
MOHOTOHHBIE TOCIEN0BATENBHOCTH.

Apudmernueckas 1 reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaromast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYecKou
nporpeccud. @opmyiia CHOXKHBIX NMPOLEHTOB. lcnonp3oBaHue mnporpeccuu Aist
peLIEHNS pPEeAIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOXeCTBO, omnepaluuu HaJl MHOXecTBaMu. Jlmarpammsbl Jitnepa—BenHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJisi ONMCAHUs pPEabHbIX
MPOIIECCOB U ABJICHUH, IPU PEIICHUH 33]1a4 U3 IPYTUX YUYCOHBIX MTPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucaa v BbIYUCTICHUS

HarypanpHble u nenbie uncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHCEL.

CrernieHsb ¢ pallMoOHaNIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHM.

Jlorapudwm yucna. JlecaTnaabie U HATypaIbHBIC JIOTapU(MBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXeHUH, COAEPKALTUX JIOTapU(DMBI.

[IpeoOpazoBaHue BBIPOKEHHM, COAEPKAIMIMX CTENEHH C PaIMOHAIBLHBIM
IIOKA3aTEIIEM.

[TIpumMepbl TPUTOHOMETPHUUECKHUX HEPABEHCTB.

[TokazarenbHble YpaBHEHUS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUW. PelleHre mpuKiIagHbIX 3a]1ad ¢ MOMOILBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 337ad M 3aJad W3 Pa3IuyHbIX 00JlacTell HayKM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

Oynkiua.  [lepuomnueckne  dyHkuun. [IpoMexyTknm  MOHOTOHHOCTH
byaknun. MakcuMymbl B MUHUMYMBI (QyHKIIMA. Hanbosbiiee W HamMeHBIIICE
3HaYeHUEe (PYHKIUU HA POMEKYTKE.

Tpuronomerpuueckre QyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTenpHas u norapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpadUKH.



Hcnonws3zoBanue rpadmkoB GyHKIUNA I PEIICHUS YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rtpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOpBhIE BO3HHMKAIOT IMPHU PEIICHUH 3alad U3 APYruxX ydeOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHK1IMM. MeTO HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

[IpousBomgHass ¢yHknuu. ['eoMerpuyueckuii. W (PUIHYECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoanbsie  3ieMeHTapHbIX  QyHKIME.  DopMynbl  HAXOXICHHS
MIPOU3BOJIHOM CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKITUH.

[IpuMeHeHnre MPOU3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKCcTpeMyMbl. Haxoxenrne HanboIbIIIero 1 HauMEHBINEro 3HaueHus (QyHKIIUHA Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOJHOM JJISI HAXOXKACHUS HAWIIy4YIIEero pELICHHS B
NPUKIAIHBIX 3aJayax, [Js ONpPENeNIeHHs CKOPOCTH Mpolecca, 3aJaHHOIo
dbopmynoii uiu rpagurom.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reoMerpuueckuii W (PU3MUECKUA CMBICI. Beruncienue
uHTerpana no gpopmyne Herorona—JleliOnua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «Maremartuka» JTOMKHO 00ECIIeUnBaThH
JIOCTUKEHHE Ha YPOBHE CpeJIHET0 00111er0 00pa30oBaHusl CIEIYIOMMNX TUYHOCTHBIX,
METaINpPeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpPaMMbl Y4EeOHOTO TMIpeaMeTa
«MaremaTuka» XapakTepu3yoTCs:

['paxxnanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKOHN MO3UIIMNA 00YUYaAIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM,
IpoLEeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

[TaTpuoTnueckoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUICKON TPaXTAHCKON UACHTUYHOCTH, YBOKCHUSI K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTUXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MaTeMaTUUYE€CKOMN IIKOJIbI,
K WCIOJIb30BAaHHMIO ITUX JOCTI)KCHHH B JIPYrMx HaykKaxX, TEXHOJIOTHAX, chepax
3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OJTHYECKOTO  ITOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKH U IEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUMBOTO Oy TyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHWEM K MHUpPY, BKJIIOYAS 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajad, pEIICHU, pacCykJICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMAaTUUYECKHUM aCIE€KTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

®ur31MUECKOE BOCITUTAHUE:!

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHITh MaTeMaTHYeCKHue 3HAaHHUS B
WHTEpecax 3J0pOBOTO U O6e30macHoro 00pasa Ku3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U

OTJIbIXA, perysipHast buznueckas aKTUBHOCTb); busndeckoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:



TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM LIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznmuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynyweil mnpodeccun M peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a/1a4 MATEMaTUYECKON HaIIPABJIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAJBHOTO XapakTepa SKOJOTMYECKUX MpoOJeMm;
OpHMEHTAllMEed HAa NPUMEHEHUWE MAaTEMATUYECKUX 3HAHUM Ul PELICHMs 3a1ad B
00JIaCTH  OKpYXKAarolled Cpenbl, IUIaHUPOBAHMS IIOCTYIKOB M OLEHKM HX
BO3MOJKHBIX ITOCJIEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

[enHOCTH HAY4YHOI'O MO3HAHHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OOLIECTBEHHOM MPAaKTUKH, NOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ATaloB €€
pasBUTHUS M 3HAYMMOCTH JUIs PA3BUTHUS LUBWIM3ALKMM;, OBJIAJACHUEM S3BIKOM
MAaTeMAaTUKM M MAaTeMaTUYECKOW KyJIbTYpOW KaK CpPEIACTBOM IIO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIATh IPOCKTHYIO U MCCIEAOBATEIBCKYIO IEATEIbHOCTD
VHIWBUYAJIBHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yibTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 oOyuarwuxcsa (oceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBbie ornyecKue NENCTBUS:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWH MEXIY MOHATHAMU; (DOpMyIUpOBaTh
ONpeACNeHUs] TOHSTHH; YCTAHABIMBATh CYHICCTBEHHBIH  MpPHU3HAK
KJaccu(ukanmy, OCHOBAaHUS JUIsi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBATH U  NPeoOpa3OBbIBaTh  CYXKICHUS:
YTBEPAMUTENbHBIE M OTPULIATEIbHBIC, €AUHUYHBIC, YaCTHbIE WU OOUIUE;
YCIIOBHBIE;

BBIBISITD ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpPOTUBOpEUMsl B (pakTaxX, [aHHBIX, HAOJIONEHUSAX U YTBEPKIACHUSX;
npeajiaraTb ~ KpUTEpPUM  JJIA  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JienaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIE€IyKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATEIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUH (TpsAMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH MPUMEPbl UM KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJEHUS U BBIBOJBL;

BBIOMpATHh CIOCO0 penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

bazoBnie HCCJIICA0BATCIbCKHUC I[GﬁCTBH?II

HCIIOJIL30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUne, MpodIemy,
yCTaHaBIWBAaTh HUCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMI0, MHEHUE;

MPOBOJAUTH CaMOCTOSITEIILHO CIIJITAaHUPOBAHHBIN AKCTIIEPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMHU, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHHUSI M BBIBOJABI IO pe3ysibTaTaM
MPOBEAEHHOIO0 HAOJIOEHUS, MCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nuandopmariueii:

BBISIBJIITh A€(PUINUTHI MHPOPMAINH, JaHHBIX, HECOOXOAUMBIX HJIsi OTBETA
Ha BOIIPOC U ISl PELLICHUS 3a1a4u;

BbIOMpaTh  MHGOpPMALMI0O M3  MCTOYHUKOB  DPA3JUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALIMIO, MPEACTABIATh €€ B Pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;



2)

OLICHUBATh HaJIE)KHOCTh uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OPMYITMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonuvie  KomMmynuxamuenwvle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YUAIOUUXCSL.
OoOuenue:

BOCIIpUHUMATh M  (OPMYJIUpPOBATH CYXIECHHUS B COOTBETCTBUU C
YCJIOBHUSIMH U LEJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, 1aBaTb IOSICHEHHUS I10
XOZly pelIeHus 3a1a4i, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3YIIbTaT;

B X0J1€ 00CY’KJIeHU 3aaBaTh BOIPOCHI IO CYILECTBY 00CYkKIaeMOU TEMBI,
npoOJIeMBbI, pelaeMoil 3a/1auu, BHICKA3bIBATh UAECH, HAIICJICHHBIE HA MIOUCK
pEelIeHUs; COMNOCTABJIATH CBOM CYXKIECHMSA C CYXKICHUAMM JPYIUX
YYaCTHUKOB JUaiora, oOHapyKWBaTh PAa3IMuM€ U CXOJCTBO IO3HIIHI; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKEHNUS,
IPEACTABIATh  PE3YJbTAaThl  PELICHHs  3a7a4d,  JKCIEPUMEHTAa,
UCCIIEIOBaHMs,  IPOEKTa;  CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a/1a4 MPE3eHTAIN U OCOOEHHOCTEH ay JUTOPHH.

CoTpyIHUYECTBO:

3)

NMOHMMAaTh W WCIOJBh30BaTh  IMPEUMYIIECTBA  KOMAHIHOH  H
WHIUBUyJIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh I1eJIb
COBMECTHOW JEeATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIMI0O COBMECTHOM
paboThI, pacTpenensTh BUABI padoT, TOTOBAapUBATHCS, 00CYXKIATh POIIECC
U pe3yabTar paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CykIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pPaOOTBI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JAPYTUMH YiIeHAMH KOMAaHJIbI;
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMK MPOIYKT MO KPUTECPHUSIM,
chOpMyIMPOBAHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmesus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranuzanus:

COCTABJISITH TIJIaH, aJITOPUTM PEIICHUS 3a]1a4M, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMU II03HABATEIbHON pe(diaeKcMH Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMy CaMOIPOBEPKH, CAMOKOHTpOJISI —Mpolecca |
pe3ynbTaTa pelIeHUsl MaTEMaTHYECKOM 3a1a4H;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpU PELICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJd M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTUKECHUS WM HENOCTHIXKEHHUS PE3YJIbTATOB JIEATEIIBbHOCTH,
HaxXOJUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHan3a
Ha YpPOBHE CPEJHEro oO0miero oOpa3oBaHUs JOJKHO OOECHEYUBATH JOCTHUKEHUE
CJICTYIOIINX TPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITACC

Yucia 1 BHIYUCICHUA

OnepupoBarh TNOHSATUSMHU: PALMOHAIBHOE M JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS M IECATUYHAS IPOOB, MPOIEHTHI.

Beimonusate  apudmerdueckue — omnepanud ¢ palMOHAJbHBIMHU U
JNEUCTBUTEIIBHBIMUA YU CIIAMU.

BrinonasaTs npubInKEHHbIE BRIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JeNaTh TPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCIECHUMN.

OnepupoBarh MOHATHUSMH: CTEIEHb C IEIBIM TOKA3aTeJNeM; CTaHIapTHAs
dopma 3amucu JCUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTEICHH,
UCITOJIB30BATh MOJXOISAMIYI0 (hOPMY 3aliCH ACUCTBUTEIBHBIX YHCEI JIJISl pEIIeHUs
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX.

OnepupoBarh NOHATUSIMU: CUHYC, KOCUHYC ¥ TaHT€HC MPOM3BOJIBHOTO YIJIA;
UCIOJI30BATh 3aMMKUCh MPOU3BOJIBLHOTO yTia Yepe3 oOpaTHbIE TPUTOHOMETPUIECKUE
byHKIINN.

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
paLMOHAIBbHOE, UPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHE;

BrinonusTe npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUU U PEIIATh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrinonHsaTe mpeoOpa3oBaHUsl IIENbIX, PAIMOHAIBHBIX U UPPAMOHATBHBIX
BBID&XKCHUA W  pEelaTb OCHOBHBIE THUIIBI  LENbIX, pPANUOHAIBHBIX U
VppalUOHATBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA ISl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
W 33J71a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPQXKCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadyd, HCCIEIOBAThH
OCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ainreopsl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (QYHKIHS, CIIOCOOBI 3a/laHus (PYHKIMH, 00IacTh
OMpeNeieHUs] U MHOXXECTBO 3HAYeHMM (QyHKUMHU, Tpaduk (QyHKUHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTb MNOHATUSAMH: YETHOCTh U HEYETHOCTh (YHKUUHU, HYIH
(YHKIINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUA.

CtpouTh U 4MTaTh TpaUKU JIUHEWHON (YHKIMHU, KBAJPaTUUYHON (YHKIUH,
CTENEHHON (PYHKIIMH C LEJIbIM MOKa3aTeseM.

Hcnonb3oBath rpaduku (QYHKIMA ISl MCCIEAOBAaHUS MPOILECCOB U
3aBUCHUMOCTEH MpH PElIeHUH 3aJa4 U3 JIPYTHuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUMHAMM.

Hauyana maTeMaTn4yeckoro aHajimsa

OnepupoBaTh MOHATUSMH: MOCIEAOBATEIBHOCTh, apudMeTHyeckas H
reOMETpPUYECKas MPOrPECCUu.

OnepupoBarb MOHATHSAMH: OECKOHEUYHO YOBbIBaloIlas TIeOMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON MPOTPECCHH.

3anaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOIPECCUM IS PEIIECHUS
pealIbHbIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBarh MOHATHUSIMHU: MHOXKECTBO, ONEPAIH HAJ MHOKECTBAMHU.

Hcrnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapaTr s ONHCAHHS
pEeaJIbHBIX MPOLIECCOB M SIBICHUM, NPU PEIIEHUU 3a7ad U3 JPYrHX Y4eOHbIX
IPEIMETOB.

OnepupoBaTb  TOHATHSIMH:  ONpEJICIICHHuEe,  TEeopeMa,  CIEACTBHE,
JI0Ka3aTeNbCTBO.

11 KVIACC

Yuca v BLIYHCTICHUS

OnepupoBarh TMOHATHUSAMH: HaTypaJbHOE, IEJI0€ YHUCIO; UCIOIb30BaATh
MPU3HAKU JICJIMMOCTH LEJIbIX YUCEI, PA3JIOKEHHUE YHCJIa Ha MPOCThIC MHOKHUTEIN
JUI pEIIEHUS 3a1a4.

OnepupoBarh NOHATHEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATHSAMU: JIOTapU(PM UYHCIIA, TECATUYHBIC W HATypaIbHBIC
aorapuMsbl.



YpaBHeHUs] H HEPAaBEHCTBA

[IpuMeHATh CcBOMCTBA CTENEHHM Uil MpeoOpa3OBaHMS  BBIPAKECHUI;
ONEPUPOBATh IOHATHUAMU: ITOKA3aTEIBbHOE YPaBHEHHE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BrimonHsaTe  mpeoOpa3oBaHusi BBIPAKEHUN, COJAEpXKAIMX Jorapu(Mbl;
OMEepUpPOBATh MOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonute pemenus npocTeniunx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSMHU: CHCTEMA JIMHEHMHBIX YPaBHEHUH MU €€ PEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJIS PELIEHUS IPAKTUYECKUX 3a/1a4.

Haxomuts pemeHnss mpoCTENIINX CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peajdbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAXKCHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIJIOBHIO 3a/1a4H,
UCCJIEeI0BATh MOCTPOCHHBIE MOJIETHN C UCIOJIb30BAHUEM aliapara aireophl.

DOyHKUMHA U Tpapukn

OnepupoBarh MOHATHSAMH: TEpHOAUYECKass  (PYHKUUA, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKIMHM, TOYKM JKCTpeMyMma (yHKIUHU, HauOoisbliee U
HaMMeHblllee 3HayeHuss QYHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIeI0BaHUs (PYHKIMH, 3a]JaHHOUN rpaduKoM.

OnepupoBarh NOHATUSIMH: TpaUKU NOKA3aTeNbHOM, JOrapu@MuUUecKon H
TPUTOHOMETPUUECKUX (QYHKUMI; M300paxaTh UX Ha KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh JJIsSl PEIICHHS] YPAaBHEHUN U HEPABEHCTB.

N3o0pakath HA KOOPAWHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUI
Y MCIIOJIb30BaTh UX JUISl PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Ucnonb3oBate rpaduku GyHKOUE I KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEHN U3 APYruX y4eOHbIX JTUCHHUILIUH.

HayaJjia maTeMaTH4€CKOr0 aHAJIU3A

OnepupoBarh MOHATUSMU: HEMpepbIBHAS (QYHKIUS; MPOU3BOAHAS (DYHKUINU;
UCIOJIb30BaTh FTEOMETPUUYECKUM M (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelieHus
3ajad.

HaxoauTs mpou3BOAHbIE AIEMEHTAPHBIX (QYHKIIUHI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs3oBaTh NpOU3BOAHYIO ISl KCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTAThI UCCIEOBAHUS K ITOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NPOW3BOAHYIO Il HAXOXKIAEHWS HAWIY4IIEro pEIICHUS B
NPUKIIAIHBIX, B TOM YHCJIE COUHAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBarh MOHATHSMHU: TepBOOOpa3Hass W  MHTErpayl; MOHUMATH
T€OMETPUYECKUIA U (PU3NYECKUI CMBICIT MHTETpaIa.



Haxomuts mepBooOpa3Hbie 3JeMEHTApHBIX (DYHKUUN; BBIYUCISATH WHTErpall
no ¢popmyne Horotona—JleniOHuna.

Pemarp mpukiagHbie 3a1aud, B TOM YHUCIE COIHAIBHO-DKOHOMHUYECKOTO H
¢du3nvecKoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOT0 aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne Koan4yecTBo 4yacos
HanmenoBaHue pa3/iesioB U TeM NMPOrpaMMbl

n/n Bcero KoHTposibHbIe padoThl
MHoOXecTBa pallMOHAIBHBIX U IEUCTBUTEIBHBIX YUCET. 99 1
PanyonanbHble ypaBHEHHs 1 HEPABEHCTBA
Oyukuuu U rpaduku. CTeneHs ¢ HelbIM [I0Ka3aTeaeM 13
ApudmeTraeckuit KOpeHb N—0il CTETICHH. 19 1
WppanuonanbHble ypaBHEHHs 1 HEPaBEHCTBA
®opMyiisl TpuroHomerpun. TpuronoMmerpuyeckue 38 5
ypaBHEHUs
[TocnenoBaTenbHOCTH U NPOrPECCUU 5
[ToBTOpEeHue, 0600IIEHNEe, CUCTEMATH3AIIS 3HAHUM 5

OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102




11 KJIACC

Ne HaumenoBaHue pa3jesioB M TeM KoanuectBo yacoB
n/n NporpamMmel Bcero KoHTpoabHbIe padoTh
CrerneHb ¢ palMOHAIBHBIM ITOKa3aTEJICM.
1 [TokazarensHas pynkims. [TokazarenbHpie 12 1
ypaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKLUS.
2 Jlorapugmuueckue ypaBHEeHUs U 12
HEpaBeHCTBA
Tpuronomerpuueckue GyHKINUU U UX
3 rpa¢uku. TpuronomeTpuyecKue 9 1
HEpaBEHCTBA
4 [TpousBoanas. [IpumeneHne Mpou3BOIHOM 24 1
5 WuTerpan u ero npuMeHEHUs 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypasbHble u 1ienpie 9ucia 6
3 HOBTOPGHI/IC, 000011IeH1Ee, CHCTEMATH3alNS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6




IHNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosaunyecTBo 4yacos
Ne ni/m Tema ypoka KonTpoabHbie
Bcero
padoThI
1 MHoecTBO, onepaluy Hajl MHOXKeCTBaMHU. Jlnarpammsl 1
Oilnnepa—BenHa
5 Panyonanbenble yncna. OOBIKHOBEHHBIE U JECATUYHBIE Apo0H, 1
MPOLIEHTHI, 0ECKOHEUHBIE IEPUOANUECKHE APOOU
3 Apudmernueckre onepanuy ¢ palMoHAIbHBIMU YHUCIIAMU, 1
npeoOpa30BaHUs YUUCIIOBBIX BBIPAKEHUH
4 ITpumenenue apoGeil ¥ NPOLEHTOB I PELICHUs TPUKIIATHbBIX 1
3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUI U peabHOMN KU3HU
5 [Tpumenenue apoOeit ¥ MPOLEHTOB I PEUICHUS TPUKIIAIHBIX 1
3aJ1a4 U3 Pa3IUYHbIX OTpaciel 3HaHUN U peallbHON )KU3HU
5 JlelicTBuTenpHbIE Uyncia. PaninoHanbHble U UppallMOHATIBHbIE 1
yuclia
7 Apudmerndeckre onepanum ¢ AeUCTBUTEIbHBIMUA YHCIAMU 1
3 [TpubnnxEHHBIE BRIYMCICHHS, IPABUIIA OKp}:rneHI/I;I, 1
NPUKUJIKA U OLICHKA pe3yJIbTaTa BIYUCICHUI
9 ToxnecTBa 1 TOXK/IECTBEHHBIE TPE0Opa30BaAHNUS 1
10 ToxnecTBa 1 TOX/IECTBEHHBIE MPEOOPA30BAHMUS
11 YpaBHEHHUE, KOPEHDb YPABHEHMUS 1
12 Pemenue nensix ypaBHEeHUH 1
13 Pewienue nenbix ypaBHeHUN 1
14 Pemenue nensix ypaBHEHUI 1




15 Pemennie 1poOHO-pallMOHANBHBIX YpaBHEHUN 1

16 Pemenne npoOGHO-paniOHAIBHBIX YpaBHEHUHA 1

17 Pemenne npoOHO-paliMOHaNBHBIX ypaBHEHUN 1

18 HepaBeHcTBO, penieHne HepaBeHCTBA 1

19 Pemrenue HepaBeHCTB 1

20 MeTton uHTEpBaAJIOB 1

21 MeToa UHTEpBaJIOB 1
KoHnTtponbHas paboTta « MHOXECTBA palliOHAIBHBIX U

22 NeHCTBUTENFHBIX YHcell. PaninonanbpHbIe ypaBHEHUS U 1
HEPaBEHCTBA»

23 OyHKIHMSL, CTIOCOOBI 3a1aHus QYHKITUH. 1
I'paduk dynkmuu. O6macTe onpeneaeHns 1 MHOXKECTBO

24 3HayeHnid pyHkuuu. Hymm ¢pynkuuu. [IpomexyTku 1
3HAKOMOCTOSTHCTBA
I'padpux pynkumu. O61acTh onpeAeaeHus 1 MHOKECTBO

25 sHaueHni pyHkiuu. Hymn dynkmuu. [IpomexyTku 1
3HAKOMOCTOSTHCTBA

26 YérHbie 1 HEUETHBIEC (DYHKIIUN 1

27 YérHble 1 HeUETHBIC (PYHKLIUU 1

28 B3anmHo oOpaTHbIe QyHKITUN 1

29 [Ipeo6pazoBanwmst rpaduka 1

30 [IpeobpazoBanus rpadpuka 1

31 [TpeoOpazoBanus rpaduxa 1

32 CTfl'IeHI) ¢ 1ebIM nokaszaresem. CtangaptHas GopMma 3anucu 1
JEHCTBUTEIIBHOTO YHCTIa

33 Hcnonb3oBanue noaxozsieii popmsl 3anucu 1

JEUCTBUTEIIBLHBIX YUCEN JJIsI pCIICHUS ITPAKTUYICCKHUX 3aa4 U




MNpEaACTaBJICHUA JaHHBIX

CrenenHast (yHKIMS C HATYpPAJIBHBIM U LIEJIBIM ITOKA3aTEIIEM.

34 . 1

E€ cBoiicTBa u rpaduk
35 CrenenHas (yHKIMS C HATypaJIbHBIM U LIEJIBIM IT0KA3aTEJIEM.

E€ cBoiicTBa u rpaduk
36 Apudmerndeckuii KOpeHb HATYPAITBHON CTENICHH 1
37 Apudmerndeckuii KOpeHb HATYPAJIbHON CTENICHH 1
38 CgoiicTBa apr(pMETHUECKOTO KOPHS HATYpAJIbHON CTENIEHN 1
39 CBoiicTBa apu()METHUECKOTO KOPHS HATYPaIbHOU CTETICHH 1
40 CaoiicTBa apu(hMETHUECKOr0 KOPHS HATYpalIbHOM CTETIEHU 1
41 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—Oi CTETIeHN 1
42 HetictBust ¢ apuMeTHIECKUMU KOPHSAMU N—OW CTEIIeHU 1
43 JeiicTBus ¢ apuMETHIECKUMHU KOPHIMH N—O0i CTETICHN 1
44 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—O0if CTeTeHn 1
45 HeticTBust ¢ apupMeTHUIECKUMU KOPHSAMU N—OM CTENEHU 1
46 Pemenne nppanmoHaIBHBIX YPaBHEHHUN 1
47 Pewienne nppanuoOHaJIbHBIX YPaBHEHUN 1
48 Pemenune uppanroHanbHbIX HEPABEHCTB 1
49 Pemenne npparroHaaIbHBIX HEPABEHCTB 1
50 Pewenne nppaniuoHaIbHBIX YPaBHEHUN U HEPAaBEHCTB 1
51 CgoiicTBa u rpaduk KOpHs N-0if creneHu 1
52 CgoiicTBa 1 rpaduK KOpHsI N-0if CTeTICHU 1
53 CoiicTBa u rpaduk KOpHS N-0if cTeneHn 1
54 KonTtponsnas pabota o teme "ApudmeTnaeckuii KOpeHb N— 1

oii ctenenu. MppanyoHaibHble ypaBHEHUsI U HEpaBeHCTBA"
55 Panuannast mepa yria 1




TpuronomeTrpuyeckas OKpyKHOCTb, OIIpeieJIeHIE

% TPUTOHOMETPHUYECKUX (PYHKIUI YUCIIOBOTO apryMeHTa
57 CuHyC, KOCHHYC U TaHI'€HC YUCIIOBOT'O apryMeHTa 1
58 3aBUCHUMOCTb MEXKAY CUHYCOM, KOCHHYCOM U TaHI'€HCOM 1
OJIHOTO U TOTO K€ yIJia
59 TpuroHomeTpuyecKue TOK1eCTBA 1
60 TpuronoMeTpuuecKue TOKAECTBA 1
61 CuHyc, KOCHHYC ¥ TaHT'€HC YIJIOB O U - 1
62 CuHyc, KOCHHYC U TaHT'€HC YTJIOB A U -0 1
63 DOpMYITBI CITOKCHHS 1
64 DOopMyIIBI CIOKESHUS 1
65 CuHycC, KOCUHYC ¥ TaHT'€HC JIBOWHOTO yTjia 1
66 CuHyc, KOCUHYC ¥ TaHT€HC JIBOWHOTO yTJia 1
67 CuHycC, KOCUHYC U TaHT'€HC [TOJIOBUHHOTO yTjia 1
68 DopMyIIbl TPUBEICHUS 1
69 DopMyITBI IPUBEACHUS 1
70 CyMMa # pa3HOCTh CHHYCOB. 1
71 CyMMa u pa3HOCTb KOCHHYCOB. 1
7 [ToBTropenue no reme «OCHOBHbIE TPUTOHOMETPUUECKHE 1
bopMyIbD)
73 KonTponbHas pabota no teme « Tpuronomerpuieckue 1
bopMyITbI»
74 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTO apryMeHTa 1
75 VpaBHEHHE COSX =da 1
76 Pemenne ypaBHeHni Bu1a COSX = a 1
77 VYpaBHeHue SiN X = a 1




78 Pemenne ypaBHeHu# Buaa Sin X = a

79 Pewienne ypaBHeHuii Buga COSX =a, SINX =a

80 YpaBHeHue tgx =a

81 Pemenue ypaBuenuii Buga tgx =a

82 Pemenne ypaBHenuii Bujga tgx =a

g3 TpuroHomeTpuyecKrue ypaBHEHUS, CBOJAIINECS K 1
KBaJPaTHBIM

84 OnHOpOAHBIE YPaBHEHHS. 1
VYpaBuenune asinX+bcosx=c

85 Pewienre TpUroHOMETPUYECKUX YPABHEHUM. 1

86 Pemennie TpUroHOMETPUYECKUX YPaBHEHUIA. 1

87 Peuienue TpUroHOMETpUYECKUX YPAaBHEHUI 1

88 Pemienne TpuroHOMETpUYECKUX YPABHEHUN 1

89 Pemenune TpuroHoMeTpuUECKMX ypaBHEHUN 1

90 [Ipumepsl penieHuss TpOCTEUIINX TPUTOHOMETPUYECKHUX 1
HEPaBEHCTB

o1 [Ipumeps! pemieHus: IPOCTEUINX TPUTOHOMETPUUECKUX 1
HEPaBEHCTB

92 KoHnTtponbHas padoTa o Teme " TpuroHomerpudeckue
ypaBHEeHUA"

93 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS 1
nociegoBaTeIbHOCTE. MOHOTOHHBIC IIOC/IEA0BATEIbHOCTHU
ApudmeTnueckast 1 reOMeTpUUYEcKas IPOrpeccuu.

94 Hcnonp3oBaHue MPOTPECCHU ISl PEIICHUS PeabHBIX 33724 1
IIPUKJIAJHOTO XapaKkTepa

95 Beckoneuno yObIBaro1asi reoMeTpudeckas mporpeccus. 1

CyMmmMma 6eckOoHEeYHO yOBIBAIOIIEH reoMeTpHIecKoi




POTPECCHU

96 ®dopmyia CII0KHBIX TPOIEHTOB

97 ®dopmyna CI0KHBIX MTPOIEHTOB

98 O0600mmenue, cucTeMaTu3als 3HaHUH 3a Kypce anreOpsl U 1
HayaJ MaremaTudeckoro ananusa 10 kiacca

99 O06o00611eHme, cucTeMaTH3alus 3HaHUH 33 Kypc anreOpsl 1 1
HavaJl MaTeMaThudeckoro ananusa 10 kimacca

100 O06o00menue, cucTeMaTru3alus 3HaH|K 3a Kype aareOpsl U 1
HayaJl MaTemaTuieckoro ananusa 10 kiacca

101 Hrorosast kKoHTpoOJIbHAS paboTa 1

102 O06o0011eHne, cucTeMaTu3alys 3HaHUH 32 Kypc anreOpsl 1 1
Havaj MaTeMaTtndeckoro ananmusa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoanuyecTBO 4acoB

Ne n/m Tema ypoka
Bcero KonTpoabHbIe padoThI
1 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTesIeM
CBoiicTBa CTeNEHH 1
3 [TpeoOpa3oBaHue BBIpAKEHHIA, COAECPIKALUX 1
palMoHAIbHBIE CTENICHH
4 [TpeoOpa3oBaHue BBIPAKEHUH, COAEPIKALLIUX 1
paloHaIbHBIE CTETICHH
5 [IpeobpazoBanue BbIpaKE€HH, COACPIKALIUX 1
palMoHaIbHbIE CTENICHH
6 [Toka3aTenbHble ypaBHEHUs U HEPABEHCTBA 1
7 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3aTenbHble ypaBHEHUs U HEPABEHCTBA 1
10 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [Noxa3zaTenpHast QpyHKIHS, €€ CBOMCTBA U Tpaduk 1
Konrponbnas padora no teme "CremneHs ¢
12 panMoHaIbHBIM NoKa3aTeneM. [lokazaTenbHas 1 1
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBa"
13 Jlorapudm uucna 1
14 JlecaTUUuHBIC W HaTYpaIbHBIC JOTApU(MBI
15 [IpeoOpa3zoBaHue BhIpaKEHUMN, COIEPKAIIUX 1
JorapupmMsbl
16 [TpeoOpazoBaHue BBIpAKEHHUM, COAECPIKALLIUX 1




Jorapu@msl

[TpeoOpa3oBaHme BEIpAKEHUH, COIEPIKAIINX

17 1
JorapupmMbl
18 [TpeoOpa3oBaHue BBIPAKECHUM, COAEPIKALLIUX 1
Jorapudmpl
orapu(pMuUUecKre ypaBHEHHs U HEPABEHCTBA
19 J y 1
orapu(pMu4ecKre ypaBHEHHs U HEPABEHCTBA
20 J 1
rapu(pMUIecKn BHEHUS U HEPABEHCTB
21 Jlora €CKHE ypaBHE epaBeHCTBA 1
orapu(pMuUecKre ypaBHEHHs U HEPaBEHCTBA
22 JI y 1
orapupmuueckas QyHKIus, €€ CBOMCTBA U rpaduk
23 J y , 1
orapupmuueckast QyHKIHMs, €€ CBOWCTBA U rpauK
24 J , 1
o5 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U 1
rpaduku
26 Tpuronomerpuyeckue GyHKIUU, X CBOHCTBA U 1
rpaduxu
27 Tpuronomerpuueckue GyHKIUU, UX CBOWCTBA U 1
rpaduku
28 Tpuronomerpuyeckue QyHKIUU, UX CBOHCTBA U 1
rpaduxu
29 [Ipumepsl TPUTOHOMETPUYECCKUX HEPABEHCTB 1
MMEPBI TPUTOHOMETPUYECKUX HEPABEHCTB
30 II 1
MMEPBI TPUTOHOMETPUYECKUX HEPABEHCTB
31 II 1
MMEPBI TPUTOHOMETPUYECKUX HEPABCHCTB
32 IT 1
KontponbHas padota o teme "Jlorapudmudeckas
33 ¢ynkuus. Jlorapudpmudecknue ypaBHEHUS U 1

HEepaBeHCTBA. TpuroHoMeTpuieckue GyHKINU U UX
rpauku. TpuroHomeTpuieckrue HepaBeHcTBa"




34 HenpepriBHble QyHKIMH 1
35 MeTto UHTEPBAJIOB ISl PEUIEHNS HEPABEHCTB 1
36 MeTo MHTEpPBAJIOB ISl PEIICHUS] HEPABCHCTB 1
37 [TpousBogHas GyHKIHH 1
38 [MpousBomHas pyHKIUH 1
39 ['eomeTprueckuii U GU3NIECKUNA CMBICIT 1
MIPOU3BOAHOM
40 ['eomeTpuueckuii 1 PU3NUECKHUIA CMBICTT 1
IIPOU3BOAHOU
41 [Ipou3BoiHbIE AIIEMEHTAPHBIX (DYHKIUN
42 [Tpou3BoIHBIE 3JIEMEHTAPHBIX (PYHKLIUH
43 [Tpou3sBoHas CyMMBl, IPOU3BEICHUS, YACTHOTO 1
byHKIMMA
44 [Tpou3BoiHAS CyMMBI, IPOU3BEACHHS, YACTHOTO 1
byHKIMI
45 [Tpon3BoHAS CYMMBI, POU3BEICHHS, YACTHOTO 1
byHKIMMA
16 IIpumeHeHne NpOU3BOJHOMN K UCCIIEIOBAHUIO 1
(GYyHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI
47 [IprMeneHnne nporu3BOJHOM K UCCIEA0BAHUIO 1
HKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
y y
48 [IpumeHeHre MPON3BOTHON K UCCIICTOBAHHIO 1
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
49 [TpumeHeHHne NPOU3BOJHOMN K HCCIIEI0OBAHUIO 1
HKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
y y
50 Haxoxxnenre HanOoJbIIero 1 HAMMEHbBIIETO 1

3HAUYCHU (I)YHKI_II/II/I Ha OTPE3KEC




HaXO}KHeHI/IC HauOOJILIIEr0 U HAMMEHBIIIEr0

>l 3HaYeHHs (QYHKIMH Ha OTpE3Ke

59 Haxoxxnenre HanbobIIero 1 HaMMEHbIIEro
3Ha4YeHUs QYHKIUU HA OTPE3Ke

53 Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO
3HaYeHHs (QYHKIMH Ha OTpE3Ke

54 Haxoxxnenre HanOobIIero 1 HAaMMEHbBIIETo
3Ha4YeHUs QYHKIUU HA OTPE3Ke

55 Haxoxnenue HanOoJIbIIero 1 HANMEHBLIETO
3HaueHus QyHKIUU HAa OTPE3Ke
IIpumeHeHre npou3BOIHON JJIs1 HAXOXKAECHUS

56 HaWTyYIllIero peluieHns B IpUKIaJHbIX 3a/1auax, 1is
OIpeIeIEHUs] CKOPOCTH MpoLecca, 3aaHHOIO
dbopmymoit wiu rpagukomM

57 Konrponsnas padora no teme "[IponsBoanasi.
ITpumenenne npon3BogHON"

58 [TepBooOpasnas. Tabauia nepBooOpa3HBIX

59 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX

60 WuTerpai, reoMeTpruuecKuii 1 Gu3NIeCKuid CMBICIT
UHTEerpaia

61 WuTerpai, reoMeTpuyeckuii 1 PU3NUECKHUA CMBICT
MHTerpaa

62 WuTerpan, reoMmeTpudeckuii 1 (pU3MUECKUA CMBICIT
UHTErpaia

63 Beruucnenue nnaterpana no gopmysie
Herorona—IJleitOnuna

64 Brrancnenue wHTErpana mo hopmyiie

Herorona—JleiiOaumna




Brraucnenue uaTerpaia no Gopmyie

65 Herorona—IJleitOnuna

66 Brruucnenue unterpana no gpopmyine
Herorona—Jleliouuma

67 CucTeMbl TUHEHHBIX YpaBHEHUH

68 CucTteMbl TUHEHHBIX YpaBHEHUI

69 Pentenne npukiagHbIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI
JIMHENUHBIX YpaBHEHUN

20 Pemenune npuxiagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUN
CucTteMbl 1 COBOKYITHOCTH IEJIBIX, pAllHOHATBHBIX,

71 UppalMOHAIILHBIX, TOKA3aTEIbHBIX,
Jorapu(MUUECKUX ypPaBHEHUH U HEPABEHCTB
CucTeMBbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHABHBIX,

72 UppaMOHATIBHBIX, TIOKA3aTEIbHBIX,
Jorapu(MHUUECKUX YpPaBHEHUI U HEPABEHCTB
CHuCTeMBI U COBOKYITHOCTH IIEJIBIX, PAIIHOHABHBIX,

73 UppaIMOHAIFHBIX, TIOKA3aTEIbHBIX,
Jorapu(pMHUUECKUX ypaBHEHHI U HEPABEHCTB
CucTteMbl 1 COBOKYITHOCTH LIEJIBIX, pallMOHABHBIX,

74 UppalMOHAIIbHBIX, TTOKA3aTEIbHBIX,
JorapupMHUUECKUX YpaBHEHHI U HEPABEHCTB

75 Hcnonp3oBanue rpagukoB GyHKIUN TS pEIICHUS
YPAaBHEHUU U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKUMN AT peIeHUst
YpPaBHEHUU U CUCTEM

77 [IpuMeHeHne ypaBHEHH, CHCTEM U HEPAaBEHCTB K

PCIICHUIO MATCMATUYCCKUX 3a1a4 U 3a/la4 U3




pa3IMyYHbIX 00JacTe HAyKu U peanbHOM KU3HU

Konrponbnas padora o Teme "UuTerpan u ero

8 npuMeHeHnsa. CucreMsl ypaBHEHUN"

79 HatypasnbHble U 1eIbIe YHCiIa B 3a/1a4ax U3
peabHOM KU3HU

80 HatypanpHble U menbie 9rciia B 3aa4ax 13
peallbHOM KU3HU

81 HatypasnbHble U 1IeIIbIe YHCia B 33ja4ax 13
peabHOM KU3HU

82 [Ipu3Haku JeNMMOCTH LIETBIX YUCET

83 [Ipu3Haku JETMMOCTH HETBIX YUCEeT

84 [Tpu3HaKK AETUMOCTH LIETBIX YHCEI

85 [ToBTOpeHmE, 0000IIEHNEe, CUCTEMATH3AIIHS 3HAHWM.
YpaBHeHust

86 [ToBTOpenwue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.
VYpaBHeHus

87 [ToBTOpeHue, 00001IeHNE, cUCTEMaTH3aLUs 3HAaHUH.
YpaBHeHus

88 [ToBTOpenue, 00001IeHNE, CHCTEMATH3AIUs 3HAHUH.
VYpaBHeHus

89 [ToBTOpenue, 00001IeHNE, cUCTeMaTH3alUs 3HAHUH.
YpaBHeHUs

90 [ToBTOpEeHmEe, 06001ICHNE, CHCTEeMAaTH3alIMs 3SHAHUH.
YpaBHeHus

o1 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIHS 3HAHHM.
Hepasenctsa

92 [ToBTOpenwue, 00001IeHNE, CHCTEMATH3AIUs 3HAHUH.




HepaseHctBa

[ToBTOpeHme, 00001IeHNE, CHCTEMATH3aIUs 3HAHUH.

93 1
HepasenctBa

94 [ToBTOpenue, 00001IeHNE, CCTEMATH3aUs 3HAHUH. 1
HepaseHnctBa

95 [ToBTOpeHue, 00001IeHNE, cCCTEMAaTU3aLusl 3HaHUH. 1
CucreMbl ypaBHEHHIA

9 [ToBTOpenue, 00001IeHNE, CHCTEMATH3aLUs 3HAHUH. 1
Cucrembl ypaBHEHUI

97 [ToBTopenue, 0000IICHNE, CUCTEMAaTH3AIMS 3HAHUH. 1
DOyHKIUU

98 [ToBTOpenue, 00001IeHNE, cCUCTEeMAaTH3aLUs 3HAHUH. 1
DyHKIUU

99 HToroBast KOHTpOJIbHAs paboTa 1

100 HToroBast KOHTpOJIbHAs paboTa
O06001ieHne, cucteMaTru3alys 3HaHUH 3a Kype

101 anreOpsl ¥ Haval MaTeMaTH4Yeckoro anaimmsa 10-11 1
KJIACCOB
O06o01eHne, cucTeMaTu3aus 3HaHUH 33 Kype

102 anreOpsl 1 Havaa MaTeMaTH4Yeckoro aHaiamsa 10-11 1
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa 1 Havajla MaTEMaTUYECKOTO aHaIu3a, TeOMETPHSI.
Anre6pa u Hayasia MaTeMatuueckoro ananusa. [11.A.AnmumoB, FO.M.Konsrus,
M.B.Tkauea, H.E.®enoposa, M.N.111abynun, M., «IIpocBemienne»

* MaTemaruka: anredpa ¥ Hadyajla MaTeMaTHYECKOTO aHaInu3a, TEOMETPHSI.
AnreOpa v Hayalla MaTeMaTHYeCcKoro aHanusa (B 2 Jactsx), 11 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa E.JI.,
AxknmonepHoe obmectBo «M3aarensctBo «lIpocBemienue»

* MaTremartuka: anredpa ¥ Hadajla MaTeMaTHYECKOT0 aHaIn3a, TeOMETPHSI.
Anrebpa u Havasa MaTeMaTH4YecKoro ananmu3a (B 2 yactsax), 10-11 knaccsl/ Yacthb
I: Mopakosuu A.T'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u gpyrue; oz
penakiueit Mopakosuua A.I'., O0111eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOIL] MHEMO3HHA»

Maremaruka: anre6pa " Hadajla MaTCMAaTHUYCCKOI'O aHaJIn3a, rCcOMCTPHUA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
T.B. bypmucrtpoBa TemaTtnueckoe miiaHupoBaHue 10 MaTeMaTtuke, M.,

"IIpocseienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



Poccuiickas anekrponnas mikosia https://resh.edu.ru/
Mos mxoia https://myschool.edu.ru/

Enunoe conepxanue obiero oopazosanus https://edsoo.ru/
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