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Yriay0JieHHbIi YPOBEHD)

HOACHUTEJBHAASA 3AIIMCKA

VY4eOHbIil Kypc «Asredpa W Hadyajla MaTeMaTHUYECKOIO aHaIN3a» SBISIETCA
OJIHUM U3 Haubojiee 3HAYMMBIX B MOpOrpamMMe CpeaHero oOIiero oopa3oBaHWS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECTeUrnBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, & C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE U a0CTPaKTHOE MBIIUIEHUE O0ydaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (opMyIupyeT cBoU
JOCTHKEHHS B MaTeMaTudeckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHau3a 3aKjaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JajbHEWIEro oOpa3oBaHHUs U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOTO aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO WHAYKIIMA U PacCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xoxe u3yuenusi yueOHOro kypca «Ainredpa v Havajla MaTeMaTH4eCKOro
aHanM3a» OO0ydYaroIuecs MOJyYaroT HOBBIM OMBIT PEIIeHUs MPUKIAJAHBIX 3aiad,
CaMOCTOSITENIFHOTO TOCTPOCHUSI MaTEMaTUYECKUX MOJIETIC pealbHbIX CUTYaluH,
UHTEPIIPETAllud  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpPHUPOJAE, HayKe U HCKYCCTBE, C
BBIJIAIONIMMUCS MAaTEMaTHUYECKUMH OTKPBITHUSAMHU U UX aBTOPAMHU.

VYueOHbIN Kypc 0051aaeT 3HAYMUTENIBHBIM BOCIHUTATENBHBIM OTEHIIMAJIOM,
KOTOpBI peanu3yercss Kak uepe3 ydeOHbli MaTepuaj, CHoCOOCTBYIOIIUMN
(GbOpMUPOBAHHIO HAYYHOIO MHPOBO33PEHMsSI, TaK U dYepe3 crneuuduky ydeOHOit



NEeATeTbHOCTH, TpeOyromed TPOJOKUTEIHHOM KOHIIGHTpPAIlMd BHUMAHWS,
CaMOCTOSITEIIbHOCTH, AKKYPAaTHOCTHA U OTBETCTBEHHOCTH 34 IOJy4EHHBIN PE3YJIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI O0yYEHHUS.

B cTpykTtype yue6HOoro Kypca «Anredpa u Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICTICHBI  CIICAYIOIIUE COAEPKATENBHO-METOANYECKNE JuHUK: «Yucma wu
BbluncieHus», «OyHkuuu u rpadpukm», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOyueHusl Ha ypOBHE CpPEIHET0 00IIero 00pa30BaHusl, €CTECTBEHHO JOMOIHSIS IpYyT
JIpyTra U MOCTEMEHHO HACHIIAsCh HOBBIMU T€MaMU U pazfienaMu. JlaHHbIN yueOHbIN
KypC SBISIETCS WHTETPATHBHBIM, IOCKOJIbKY OOBEIUHSAET B celde coaepKaHue
HECKOJIbKMX MaTeMaTUYeCKUX TUCHUILUIMH, TaKUX Kak ajaredpa, TPUTOHOMETPHS,
MAaTEMAaTUYECKUI aHAJIU3, TEOPUS MHOXKECTB, MaTEMaTUUECKas JIOruka u npyrue. 1o
Mepe TOro Kak o0ydaromuecs OBJIaJeBaloT BCE Oosee MUPOKUM MaTeMaTHYECKUM
anmnapaTroM, y HHX IOCJIEI0BAaTEIbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYIO MOJEIb PEaJbHOM CUTyallWH, NPUMEHSATH 3HAHUA,
MOJIyYCHHBIC TIPU HM3YYEHHH YYEOHOro Kypca, JJIS PEeHIeHUs CaMOCTOSTEIHHO
chopMyIHMPOBAaHHON MaTeMaTHYECKOW 3a7adM, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxaTenpHO-METOANYECKAs TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pallMOHAJIbHBIX BBIUMCICHUM, BKJIIOUYAIOIIMX B Ce0S MCIOJIb30BaHUE PA3TUUYHBIX
dbopM 3amucu uucia, yYMEHHUE JeJIaTh NPUKUIKY, BBINOJHITH MPUOIMKEHHBIE
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYECKUMU
KOHCTAHTAaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANIBHBIX U JICMCTBUTEIBHBIX  YHCEI  JOTOJHSIOTCA  MHOMXECTBOM
KOMIUIEKCHBIX 4YHuCell. B KaXIoM H3 3TUX MHOXKECTB pPaCCMaTPUBAIOTCA
CBOMCTBEHHbIE €My crnenuduueckre 3aJayd W ONepaluu: JeJeHHE Hallelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEJIBIX 4YHCEeI, OCOObIe CBOWMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATBHBIX YUCEN, apu(pMETHIECKHE OMepariiy, a TaKkKe
M3BJICUCHUE KOPHS HATYypaJIbHON CTENEHUW HA MHOYKECTBE KOMIUJIEKCHBIX YHCEI.
brnarogapst mocinegoBaTEIbHOMY pPACIIMPEHHUIO KPyra HCHOJIB3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MOXHOCTSIMA WX NPUMEHEHHUS U1 PELICHUS Pa3JIMYHbIX 33/1a4
dbopMupyeTCST TIPENCTABICHUE O €AMHCTBE MAaTEMAaTUKH KaK HAyKH W €€ pOJd B
MOCTPOCHUU MOJIEJICH PEasbHOTO MUPA, MIMPOKO HCIOJB3YIOTCSA 0000IIeHne U
KOHKpETHU3aIUs.



Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oO0IIero oOpa30BaHUS, IMOCKOJIBKY B KaXIOM
paznene IlporpamMMbl TMpenyCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3amad. B
pe3yibpTaTe OoOydYarouidecss OBJAACBAIOT PA3JIUYHBIMM  METOJAMH  PEIICHUS
pallMOHANBHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3anad,
cofepKanmx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCJIEeNOBAHUM (DYHKIHMI C TTOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi conepkaTesibHasi TMHUS BKJIIOYAeT B ce0s Takke (popMuUpoBaHUE YMEHUN
BBIMIONHATH  pacuéTtel 1o  (opmyrnam, mpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAKCHUH,
COJEpKallMX CTENEHU U JiorapudMbl. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOAUT JajbHeIIee pa3BUTHE AITOPUTMHUECKOT0 U a0CTPAKTHOIO
MBIIUICHUST 00yYarommxcs, GOpMUPYIOTCS HaBBIKU JETYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3(hPpeKTuBHbIE
WHCTPYMEHTBI Il PEHICHUS TMPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HarJsHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKa HAYKH.

CopepxxarenpHo-MeTOMYecKass JUHUS «DyHKIUH W TpaduKm» TECHO
NeperyieTaeTcs ¢ IPYTUMH JIMHUSMH y4e0HOro Kypca, MOCKOJNBbKY B KaKOM-TO
CMBbICTIE 3aJa€T MOCIEeI0BaTENbHOCTh U3YUeHHs MaTepuaia. M3yuenue cTeneHHoH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN NJISi pelIeHus 3a7a4 U3 APYruX y4eOHBIX
PEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMAaTHUYECKUM aHAJIM30M,
TaKk W C pEHICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHUS BBIPAKATh (HOPMYJIaMU 3aBHCHUMOCTU MEXKTY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIICIOBATh TOJMYyYCHHbIE (QYHKIIUU, CTPOUTH WX
rpaduku. Matepuai 3Toi coaepkaTeIbHOM JIMHUY HAIICJICH Ha Pa3BUTHE YMEHUM U
HABBIKOB, TIO3BOJISIONINX BRIPAXKATh 3aBUCUMOCTH MEKAY BETUYMHAMHU B PA3INIHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoii u ciioBecHou. Ero n3yuenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3aI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConmepxxarenpHas juHHsS «Hauama mareMaTH4ecKoro aHain3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHMUECKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYMHBIX O0OyYaromMuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKUMHA, OMpPENeNiTh WX HauOOJIbIINE W HAUMEHBIIHE
3HAYEHHsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE



BO3MOXKHOCTH TIOCTPOEHHUS MAaTeMAaTHYEeCKUX MOJENel peanbHBIX CUTYaIuH,
MO3BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIC COITUATBHO-
HPKOHOMHYECKHX, 3a/Jadax. 3HAaKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAILHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatT O BBIIAFOIINXCS
pe3ynbTaTax, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

CopeprkarenbHO-MeTOUYeCcKas: TuHUsL «MHOXKeCTBa M JIOTHMKa» BKIIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIPHOW MaTEeMAaTHKH
W TIpeIaraloT Han0oJiee YHUBEPCATBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3eiTbl
MaTeMaTUKH H €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOYKHOCTh OOydYaromeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUW | CJIEJOBAaHUE OIPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHHUS.

B yuebHoM kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIENEH pealbHBIX
CUTYyaIllMii, WCCIACAOBAHHWS O3THX MOJENCH C TIOMOIIBIO armapara aiareOpsl U
MaTEMaTUYECKOTO aHalli3a, WHTEPHPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IeioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCS JUIA pEeleHUs NMPUKIaIHBIX 3amad. [Ipu
pEIICHUU  pCATBHBIX  NPAKTHYCCKUX  3ajJad  OOydYaromuecs  pa3BUBAIOT
HaOJFOATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHHUS BCeX TeM y4eOHOro Kypca «Anredpa u Havaa
MaTEMaTUYECKOIO aHATN3ay.

Ha wusydyenne yuyeOHOro Kypca «AnreOpa M Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUSA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. llpumeHneHue npoOeil M MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEANIbHOU KU3HH.

[elictBuTenpHble  4ucia. PanuoHanbHBIE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM nokaszareneMmM. buHom Herotona. Hcenosb3zoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsd. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHHMs-CleICcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW mepeMeHHOW. JlenmeHue MHorodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBlI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[TpeoOpa3oBaHue BeIpaKE€HUM, CoepKALIUX JTOTapUPMBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BbIpAXKEHNN. Pelienre TpuroHoMeTpuyeCKuX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PeleHne NpUKIagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkunn. Hanbosnpiee 1 HauMeHbliee 3Ha4yeHus1 QyHKIMHA Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHHUS MAaTEMaTHMUECKOIO aHalIM3a Kak aHaiu3a OECKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEHHWE CBOWMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  TOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuTterpain. ['eoMmeTpruueckuii CMbICI MHTETpAIa. BeruuciaeHnne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMIAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOI0 O0IIEeCTBA, TPEACTABICHUE O MATEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKEHUN HAYKU U ACSTEIbHOCTHIO YUEHOT0, 0CO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUATIbHON
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBUJIN3AIINY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPAaBHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEILIEHUs, BEIOMpPATh HanboJee MOAXOASIINN C YYETOM CaMOCTOSITENHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHPOBATH THIOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BHIOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me U CXOJCTBO MO3ULMUNA, B KOPPEKTHOU Qopme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboOThl, pacHpenensiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce oOydyaronuiics MOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBLHOE YHCIIO, MHOXKECTBa
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BEIYNCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jM4YHble METOAbl PEIICHHUS] palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'OYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYCHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHMs, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKUIHUH, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: IOKa3aTelbHas W JorapupMuyueckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JI  MCCJIEAOBAHMS IPOILIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIAsi T€OMETPUYECKas MPOTrPECCHs, TUHEUHBIN 1
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: MTOCIEI0BATENIbHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUYKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh MOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJIbIX YUCEII, UCIIOIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4HMCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PELICHHUs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJB30BAHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
MJI0CKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
MPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, 1l ONpeIeIeHUs
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHOro (popMyson nin rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJ C IOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoTsI
pecypchbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YpaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIMA. 1 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAITTOHATLHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)lﬁlc)l;I;OBaTeﬂbele
padoThI padoThI pecypenI
1 MHoecTBO, OnIEpaluy Haj 1
MHO’KECTBaMH U MX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO>KE€CTBEHHOT0 arnapara Jyisl pelieHus 1
3a1a4
Panmonanbhble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Parnmonansubie unciaa. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Ipumenenue qpobeit u MPOLEHTOB JIst 1
pEeILIeHNs TPUKIAHBIX 3a7a4
; [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelIeHns MPUKJIaJHbIX 3a1a4
3 [elictBurenbHble yncia. PaimonanbHbie U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckue onepauu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYTJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BIYMCIECHUI

OcCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U

HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIPpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON EPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM IMHENHBIX YpaBHEHUN

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

Pemenuie npukiaaHbIX 3a7a4 ¢ HTOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBA. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.
B3anmuo obpaTHbie QyHKIUH.
Komnosunus ¢pyHkuumit

26

27

I'paduk PyHkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpapukoB GyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MMOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiiee 1 HanMeHbIlIee 3HAYCHUE
(GYHKIMH Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U IPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX (PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MoCTpoeHue rpauKoB ITUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona

34 Crenens ¢ 1es1bIM NTOKa3aresieM. buaom
HeroTona
CrenenHasi QyHKIUS C HATYpaTbHBIM U

35 LeJIbIM ImoKasareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
COJICPIKAIINX CTCTICHH U KOPHH

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpIKalINX CTENEeHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
COJIEpIKalINX CTENCHU U KOPHH
WppannonaibHeie ypaBHeHHs. OCHOBHBIC

42 METO/TBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHust. OCHOBHBIC

43 METO/TbI PEIICHUS UPPAITUOHATEHBIX

ypaBHEHUU




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUU
UpPPaLMOHATILHBIX YPAaBHECHUN

46 PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PEILICHUU
UPPALMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPAMOHATIBHBIX YPaBHECHUN
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETNEHH C
HaTypaJIbHBIM IOKa3aTelleM
CaoticTBa U rpaduK KOpHSI N-Oi CTEHeHH

50 Kak (PyHKIIMHM 0OpaTHOMW CTENEHH ¢
HATYpaJIbHBIM MOKa3aTeleM
KonTponbHnas pabora: "CBoiicTa u

o1 rpaduk KOpHs N-0i CTENEeHN.
HppanuonanpHele ypaBHEeHUs"

59 CreneHsb ¢ palliOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ palMOHAIHBIM TIOKa3aTeIeM U
€€ CBOICTBA

54 CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U

rpaduk




Ucnonb3oBanue rpaduka GyHKIUN A5

56 . 1
pelLleHHs] ypaBHEHUH

57 Ucnonb3oBanue rpaduka GyHKINUN A5 1
peueHus ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHHUs. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
ypaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/BI PEIICHUS TOKa3aTEIbHBIX 1
ypaBHEHUU

61 KonTtponpnas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1

67 [IpeobpazoBanue BhIpaXeHUH, 1
coJiepKaluX Jorapu(mbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapupMbl

69 [IpeobpazoBanue BEIpAKEHUIA, 1
coJiep KaluX Jorapu(mbl

70 Jlorapudmuueckas pyHKus, €€ CBONCTBA 1

U rpadpuk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIUH 15
peueHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKUUN AT
pelIeHus ypaBHEHUM
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JOrapu(pMHUUECKUX ypaBHEHUIN
Jlorapudmuueckue ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX YPaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX YPaBHEHUI

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM
KonTponbHnas padora:

79 "Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUECKUX
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeieJICHUE TPUTOHOMETPUUCCKHIX
(YHKINI 9UCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUYECKUX
BBIPKECHUI

04 Perienne TpUroHOMETPHUUECKUX
YpPaBHEHUNU

95 Perienne TpUroHOMETpHUUECKUX

YpaBHEHUU




Pewienne TpuroHOMeTpU4YECKUX

96 .
ypaBHEHHUI

97 Pewienne TpuroHOMeTpUYECKUX
YpaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU

99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUU

100 Pemenne TpuroHOMeTpUYECKUX
YpaBHEHUU
KonTponbhas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [ocjieqoBarTeIbHOCTE. MeTo
MaTeMaTUYECKON HHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneyHo yObIBaromasi reoMeTpruIecKas
nporpeccust

107 CyMmmMma 6eckoHEYHO yObIBaIOIIeH
reOMEeTPUUECKON Mporpeccun

108 JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT.

Yucio e. d)opMlea CJIOKHBIX TPOLICHTOB




JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. Dopmyna cI0KHBIX IPOIEHTOB
Hcnonp3oBanue nporpeccuu 1uist

110 peleHus pealIbHbIX 3aa4 PUKIIAHOTO
Xapakrepa

111 KonTponbhas pabora:
"[TocnenoBarebHOCTH U TIporpeccuu’”

112 HenpepoiBHble GyHKIIUU U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIUH

114 CaoiicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (h)yHKIMIA HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB [UIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIUH 115 peeHust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKUMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PyHKIUN

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICTT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduKy 1
byHKIIUN

125 VYpaBHeHue KacaTelIbHOU K rpaduKy 1
byHKIHAHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUN

127 [TpousBoaHBIE I€eMEHTAPHBIX (PyHKINN

128 [IpousBoiHAS CYyMMBI, POU3BEIACHHS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIIUH

129 [IpousBoiHAS CyMMBI, IPOU3BEIACHHS, 1
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIIUH

131 KonTponsHas padora: "[Iponssoanas” 1 1

132 [ToBTOpenue, 06001IIEHNE, 1
cucTemartusanus 3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas koHTpoapHas pabora

135 HToroBas KOHTpOJIbHAsA paboTa

136 [ToBTOpeHue, o606melevle, 1
CUCTEMAaTH3aIHsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

[MPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCIIeIOBaHHIO QYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K

HCCIICAOBAHUIO (1)YHKI_[I/II71 Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIEIOBaHUIO QYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
ucclieIoBaHuI0 (PyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoIbIIero u

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenne HanboIIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKINU Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxnenue HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYILIETO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION UITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION UITH

rpagpukoM

17 Kommozunus ¢pyHKIui

18 Kommo3zurust ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpa3bl ypaBHEHU Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKACHUSI
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 bynkumid. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

97 Brruncnenue onpeaenéHHOro MHTErpana
o popmyne HeroTona-JleliOHuIa

28 Brraucnenue onpenenéHHOro HHTerpana
no popmysne HoroTona-Jlelt6uuma

29 [Ipumenenne nHTErpaNa 1is

HAXO0XICHUS TUIOMIa/Iel TUIOCKUX PUTYD




[IpuMeHneHnue uHTETpaNa s

30 HaxXO0XXJIeHUS 00bEMOB r€OMETPHUIECCKUX
Tenl

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU I

39 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTtponsHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckre QyHKITUH, UX
CBOIcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIIUH, UX
CBOICcTBa U rpadUKu

39 Tpuronomerpuueckue GyHKITUH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOIIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUH C TOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUICCKHIX

42 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

43 YPaBHEHUH C TIOMOILIbIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

44 Pemenuie TpUroHOMeTpHUUECKUX
HEPaBEHCTB

45 Pemenne TpuroHoMeTprUeCcKUx
HEPABEHCTB

16 Pemienne TpuroHOMeTprUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTprUecKux
HEPaBEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIlICHUS
MoKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UpPpalMOHATIFHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpALMOHATILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pereHus
MppaLMOHATILHBIX YPaBHEHUM
62 I'paduueckue MeTObI pelIeHus
MPPALMOHATIBHBIX YPaBHEHUN
63 I'padmuueckue meTos! penieHus
MIOKa3aTeJIbHBIX YPAaBHEHHU
64 I'paduueckue MeTObI perIeHus
MOKa3aTelbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHus
norapu(pMUUECKUX YpaBHEHUMA
66 ['padmyeckue METOBI peLIeHHs
Jorapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(MUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHUU

69

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeNbHBIX U JOTapU(OMHUUECKUX
YpaBHEHU I

70

71

72

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppatunoHalibHble, TOKa3aTeIbHbIC U
norapu(pMHIECKHEe HEpaBeHCTBA"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJAMHATHOM IIOCKOCTH




N3o0paxeHue KOMIUJIEKCHBIX YMCE Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oit crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YHCIIa
[IpumeHeHHEe KOMITICKCHBIX YUCEI JUIS

81 perieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KonTtponsHas pabdora: "KomruiekcHbie
yucna"

83 Harypanbhble u nemnsie yrcna

84 HarypanbHble 1 nensle yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJTBIX YUCEIT

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HENBIX YUCEeIl

87 [TpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yrcen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
ENBIX YUCeI: OCTATKH MO0 MOIYJIIO

90 [TprMeHeHre TPU3HAKOB JISTTHMOCTH
[EJIBIX YHCEII: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCell: aNropuT™ EBkauaa s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U

COBOKYIHOCTEH pallMOHaIbHbIX
ypaBHEHUN

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH UppaliOHaIbHbBIX
ypaBHEHUN

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIECcKHX
yYpaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PpMUUIECKUX
YpPaBHEHUNU

101

IIpuMeHeHne CuCTeM K pEIEeHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3




pa3IuYHbIX 00JaCTE HAyKu U pealbHON
JKU3HU, UHTEPIIPETALUs OJyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IuYHbIX 00JaCTe HAyKu U pealbHON
JKU3HU, MHTEPIIPETALUs I0JyYEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHNnEe HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00J1aCTe HayKu U peanbHON
JKU3HU, UHTEPIIPETaLs 0Jy4YEHHBIX
pE3yJIbTaTOB

104

KonTponbHas padora: "Cucremsl
palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanyonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronanbHbIE CUCTEMBI € TapaMETPAMU

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

Iloka3aTenbHbIE ypABHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIeN peaJbHbIX
CUTyaluil C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYalMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

119

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYalMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

120

121

KonTtponbHas pabdora: "3anaum ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"

123

124

125

[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpEHmE, 0000IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas
u e€ npumeHeHue"

[ToBTOpEHME, 0000IICHUE,
cuctemaruzanus 3HaHuit: "[IponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "[IponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "UuTerpan u
ero npuMeHexue"

131

132

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkunn"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Wrorosas KoHTpoOJIbHAS paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606melevle, 1
cHUCTeMaTU3alysl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o1ero odopa3oBanusi
pe3yJbTara
1 Yucia ¥ BEIYUCIEHUS
11 OnepupoBaTh MOHATHSAME: PAIlMOHATBHOEC M JCHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAS U ACCATUYHAS APOOb, MPOIIEHTHI
12 BeImonHAT,  apuMeTHYEeCKHe Omepalud ¢ PAlHOHATBHBIMH |
' JIEUCTBUTEIBHBIMHU YHCIIAMH
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYMCIICHUS, HUCIONB3Yys  IpaBUIa
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OIIEHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSMU: CTCTICHb C IEJIBIM TIOKa3aTeJIeM, CTaHIapTHAS
14 dbopma 3amucu JEeHCTBUTETHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOW CTENEHU;
' MCIOJIF30BaTh MOJIXOAIIYI0 (JOpMY 3aMUCH JIEUCTBUTENBHBIX YUCEN IS
pelIeHus MPaKTUYECKUX 3a7a4 U MPeCTaBIeHUs JaHHBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCUHYC W TaHTCHC IMPOU3BOJILHOTO
15 yIJia; WCIOJb30BaTh 3allMCh TPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (DYHKIINN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, 1IETI0E,
2.1 parroHaibHOE, UppaIoHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BBITIONTHATE  TIPeoOpa3oBaHus TPUTOHOMETPHUSCKHUX BBIPAKCHHA H
' pelIaTh TPUTOHOMETPUYECKUE YPAaBHEHUS
BrImonHATE TpeoOpa3oBaHus HETbIX, PALIMOHATBHBIX U UPPAMOHAIBHBIX
2.3 BBIDOXKCHUH W pemaTh OCHOBHBIC THITBI IIEJBIX, PAIMOHATBHBIX H
UPPAIMOHATLHBIX YPaBHEHUIH H HEPABCHCTB
54 [TpuMeHsITh ypaBHEHHUS W HEPABEHCTBA JJSl PEIICHUS MAaTeMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 pa3TUIHbIX 00JacTei HayKH U pealbHOM KU3HH
MopenupoBaTh peanbHBIE CHUTYallMH Ha S3BIKE alreOphbl, COCTaBIATH
2.5 BBIPQXXCHUS, YPABHECHHUS, HEPABEHCTBA 10 YCIOBHIO 3a/1a4M, UCCIICIOBATh
MOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara aireOpsl
3 OyHK1MU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CHOCOOBI 3aJaHusl (PYHKIUH,

3.1 00J1acTh OmpeAeNieHUsT M MHOXKECTBO 3HAYeHUHW (QYHKIUH, Tpaduk
(GyHKIHMH, B3aUMHO 00paTHbIC PYHKIIUN
3.2 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUETHOCTh (YHKIUHU, HYJIH
' (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUIH
34 Crpoutb W uuTarh TpaQuKH JIMHEHHOW (QYHKUMHU, KBaIPATUIHOU
' byHKIUH, cTeneHHON (QYHKIUU C LIEeTIbIM MTOKa3aTesieM
Hcnonws3oBare rpaduku GyHKIUA A7 WCCICTOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEH TPHU PEHICHWHU 3a7ad U3 JPYTUX Y4eOHBIX TPEAMETOB H
' peanbHOM JKM3HH, BBIpAXaTh (OpMylIaMH  3aBHCHMOCTH  MEXKITY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
a1 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBHOCTh, apUPMeTHyYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IreoMeTpuyecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  yOBIBAarOIIEH TI'eOMETPHUYECKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIBHOCTEH W MPOTrPECCUid s
' pellIeHus peaTbHBIX 3a7a4 MPHUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Uil  ONHCaHHS
5.2 peabHBIX MPOIIECCOB U SIBICHUH, TIPU PEIICHUHN 3a/1a4 M3 JPYTUX YUeOHBIX
PEMETOB
5.3 OnepupoBaTh  MOHATUAMU:  ONpEJAEICHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yjabTarta
1 Yucna v BBIYUCIIEHUS
OnepupoBaTh MOHATHAMU: HATypalbHOE, LIEJI0€ YHCIIO; HCIOJIb30BaTh
1.1 NPU3HAKU JIEIMMOCTH LENBIX YHCEN, pa3joKEeHHWE 4YHcia Ha MpPOCThbIe
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENICHb C PAI[MOHAIBHBIM TIOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSAME: JIOTAPU(PM YUCIA, ACCITUYHBIC U HATYPAIbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BBIPAXKEHUH,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPaBHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPAaBCHCTB

2.2

BeimonHATe 1peoOpa3oBaHusl BBIPAKECHUH, COJACPIKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPAaBHEHUHM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé PEIICHUC,
HUCIIOJIBb30BAaTh CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aaq

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEW
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE aiureOphbl, COCTaBIIATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHK1MK U rpaguku
OnepupoBaTb MNOHATUSMU: NEpUOANYECKas (QYHKIMSA, ITPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH SKCTpeMyMa (pyHKUUHM, HauOoJblIee U

HalMEeHblIIee 3HaueHUs! QYHKIMM Ha IPOMEKYTKE; UCIOIb30BATh UX IS
uccieoBaHus QyHKIMH, 33JaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATUSIMU: T'paUKH [MOKA3aTEIBHON, TOrapuPpMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMH; H300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] YPAaBHEHUI 1 HEPABEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaQUKd JTUHEHHBIX
YpaBHEHUH W UCHOJB30BaTh MX [UIsl PEIICHHUS CUCTEMBbl JMHEHHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QYHKUUH U1 HMCCIEJOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILIIMH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TMOHATUSIMH: HENpepbIBHAS (PYHKIUSA, MPOU3BOIHAS
(GyHKIIMH;, WMCIOJIb30BaTh T'E€OMETPUUYECKHH UM (U3HUYECKUH  CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxonuTh  NpOM3BOAHBIE  BJIEMEHTapHBIX  (YHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

4.3

Hcnonb30BaTh  MPOU3BOAHYIO UL HCCIEAOBaHUS  (YHKIMM HA
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOCHHIO TPa(hUKOB




Hcmonp30BaTh MMPOU3BOAHYIO I HAXOXIACHUSA HAWITYYIICTO PCIICHHUA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[UAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
' reOMETPUYECKU U (PU3MUECKHUI CMBICIT HHTETpajia

46 Haxoauts mnepBooOpa3Hble dJIEMEHTapHbIX  (PYHKUMNA, BBIYUCISATH
' uHTerpai mo ¢popmyie Hetotona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DPKOHOMUYECKOTO 1

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aACTBaM MaTEMAaTHYCCKOI'O aHalin3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApOOH, TMPOLIEHTH,
OecKOHEeuHble  MepuoAuuYeckue  apodu.  Apudmernyeckue  omnepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUs YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
Aapo0eil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciei
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HMppalMOHAJIbHBIE  YHCHA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3  ugmcna. Mcnonp3oBanue moaxossmield GopMbl 3alIUCH JEHCTBUTENBHBIX YUCEI IS
peleHust MPaKTUYECKUX 337a4 U PEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypajibHOM creneHH. [leficTBus ¢ apupMeTnyecKumMu
' KOPHSIMH HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCMHYC M TaHIEHC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 IIpeoOpazoBanue TPUTOHOMETPUUYECKHX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETPHUYECKUE (POPMYIIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, perieHue HepaBeHCTBAa. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpPaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YPaBHEHHM
97 [TpumeHeHne ypaBHEHM 1 HEPABEHCTB K PEIICHUIO0 MAaTeMAaTHYECKUX 3a/1a4 U 33734
' U3 PA3JIMYHBIX 00JIaCTe HAYKH U PeabHOM KU3HU
3 OyHKIMU U Tpaduku
31 @Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkmmuu. BzaumHO oOpaTHBIE
' GyHKIMI
3.9 OO6mactp ompeneneHuss M MHOXKECTBO 3HadueHWd (yHkmuun. Hymm dyHkun.

[TpoMexyTku 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLINN




33 CrenenHast GyHKIHS ¢ HATYpPaJIBHBIM H LIEJIBIM TIOKa3aTesieM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeuHo yObIBarowias
49 | TEOMETpHYECKas MPOTPECCH. Cymma OeckOHEYHO YyOBIBAaIOLIEH TeOMeTpUYecKOi
' nporpeccuu. Dopmyia CI0XHBIX MPOLEHTOB. lcrosb30BaHME NPOrpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJ MHoOXecTBamH. Jluarpammbsl Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI0 ammnapara Jjsi OIUCAaHUSl peaJbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33]a4 U3 APYIHX Y4eOHBIX IIPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nensie uncia. [lpusHaku AeIMMOCTH LENbIX Yncel
1.2 CreneHsb ¢ paliluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKAIIMX JIOTApU(MBI
99 [IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areyeM
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cuctembl JNHMHEHHBIX ypaBHEHUH. PereHue NpHUKIAgHBIX 337a4 C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHU
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPAaBHEHUH W HEPABEHCTB
58 [IpuMeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PEUICHHUIO MAaTeMaTHYECKHUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMU U Tpaduku




Oynkuus. Ilepuoanyeckne ¢yHkun. [IpomMexyTKm MOHOTOHHOCTH (DYHKIIUH.

3.1 Makcumymbl 1 MUHUMYMBbI GyHKIMH. HamOosblliee W HaWMEHbIIIEe 3HAYEHUE
(GYHKIMU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadhukoB GyHKINHA A1 peIieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUIsI  HCCIEAOBAaHUS  IPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOpblE€ BO3HHUKAIOT IIPU PELIEHUU 3a/ad U3 JPYyrux ydeOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauana maTremaTueckoro aHaimsa

4.1 HenpepeiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 ITponzBonnas ¢pynkuuu. ['eomerprueckuii 1 Gu3NIECKUi CMBICI TPOU3BOIHOM

43 [Tpou3BoaHbIe 3MeMEHTApHBIX (QYHKIUH. DOpMyIBl HAXOXKICHHS MPOU3BOAHOMN

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUH

[IpuMeHeHHe NPOU3BOAHOM K MCCIEIOBAHHIO (QYHKUMH HAa MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxoxaeHne Haubosblero 1 HAaMMEHbLIEro 3HaueHus! (PyHKIMY Ha
OTpe3Ke
[IpuMeHeHue NPOU3BOAHOM AJI HAXO0XKICHHS HAMTYUILEero peleHns B IPUKIIaIHbIX

4.5 3ajavax, JJIs ONpeJeNeHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMysIod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpuueckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HeroTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CPeTHEro 001Iero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W IPOTUBOMNOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTMYECKYIO  IPABWIBHOCTb  PACCYXACHUH; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEPALMMU HaJ
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JPYruxX Yy4eOHBIX TMPEAMETOB; yMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHMCIIO, LIEI0€ YHUCIIO,
CTETIeHb C IIEJTBIM MoKa3aTeieM, KOPeHb HaTypaIbHOW CTENEHH, CTENICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBA  HATypaJbHBIX,  LEJBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH pelrieHn  3a1ad; 3HAaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYHCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENEeHsMHU U JiorapudmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas mporpeccus, 0eCKOHEYHO
yObIBaloIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHME  3a]laBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKasi, TPUrOHOMETPUYECKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPAaBEHCTB, PaBHOCHJIBLHOCTDH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, KCTpeMyM (pyHKINMH, HauOoJblllee ¥ HaUMEHbIIee 3HAYCHUS
(GYHKIHMU Ha IPOMEXYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBasi ¥ BTOpasi MPou3BoAHAs (YyHKIUU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
MHTETpall; yMEHHE HaXOAWTh aCUMOTOTHI rpaduka QyHKUMU; yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIM, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUHUH; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
peIlIeHUs] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nyuecKuX 3a7a4ax; HAXOAUTh TJIOMAAN U 00BbEMBI PUTYD C TIOMOIIBIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTETICHHAs byHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaduKoB (PyHKIUI, HCIOIB30BATE I'PApUKH ISl U3YUEHHUSI TPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBeHCTB M 3ajJady C [apaMeTpaMu; H300paxkaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YMCJIE Ha
IIPOLIEHTHI, 0JIM U YacTH, HAa ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHUIO 3aJa4yH, MCCIENOBATh IOJYyYEHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKATh, HHTEPIIPETUPOBATD
nH(pOpMalLKIO, IPEJCTABIEHHYIO B Ta0JINIaX, HA JUarpammax, rpagukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/I0B U MIEKTPOHHBIX CPEJICTB; IPpaMueCKU UCCIIEI0BAaTh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIy4aHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOAOB; HPUMEHSTH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXHUAAHHUE, AMCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pACCYKACHMS ISl peIlIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMH; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, LMIMHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LMJIMHJIPA,
napajuleJibHble OCH HJIM OCHOBAHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUECKHUX (PUTYDP, CAMOCTOSITENILHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBEpraTh MX; yMEHHE TPOBOAMWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE IOMOJHUTEIbHbBIE

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIC W MOJOOHBIC (QUIYpBI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIh30BATH T'€OMETPUYECKHUE OTHOIICHHS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 pealbHOM KM3HU; YMEHHE BBIYUCIATH F€OMETPUYECKHE BEITMUMHBI
(mHa, yroi, TUIomaab, OOBEM, IJIOMIATh MOBEPXHOCTH), WCIOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeH#ne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YrOl MEXKIY
BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKH B M3Y4YEHUM MPUPOAHBIX H
OOIIIECTBEHHBIX ~TPOLIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC W TAaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

JlelicTBUTenbHbIE uucia. ApupMeTHyeckre Oomepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmk€HHBIE BBIYMCICHUS, NpaBWiIa OKPYIJIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTenb MaTPHUIIhI
3 OyHKIMU U Tpaduku




Oyukmwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3ammao oOparHbIE

3 ¢ynkuun. Yérneie u HeuétHele GyHKmu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Makcumymbsl 1 MUHEMYMBI (GyHKUuH. HanOomblnee u HauMeHbllee 3HaYCHHE
(bYHKIINH Ha TPOMEXKYTKE
33 Crenennass QyHKIMS C HaTypaJbHBIM W ILEJNbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas nporpeccun. @opmyiia CIoKHBIX TPOIIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpouzBonHas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI
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