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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SIBISICTCS
OJIHUM U3 HauOoJiee 3HAYUMBIX B IporpamMMme cpeaHero oOiero oOpa3oBaHU,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYUBAET MHCTPYMEHTAIBHYIO 0azy s
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHHI, (hopMupyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE O0Yy4YaroIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUST WH(OPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U JPYTHX
IUCIMIUIMH. B paMkax maHHOro ydeOHOro Kypca OOydarolluecs OBJIaJeBaloT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HAyKH, KOTOpas (OpMYyJIHPYET CBOHU
TOCTIDKEHUS B MATEMAaTHIECKOU opme.

VYueOHbIil Kypc anreOphl M Haval MAaTeMaTUYECKOTO aHalM3a 3aKJIaJbIBaeT
OCHOBY IS YCHENIHOTO OBJIAJCHHS 3aKOHAMH (PU3UKH, XUMHUHU, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCH/ICHIIMNA Pa3BUTHS SKOHOMUKH U OOIIIECTBEHHOM JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XM3HU. B TO ke Bpemsi OBiajieHHe aOCTPAKTHBIMH M JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOphl M MaTeMaTHYEeCKOTO aHallh3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBATh
YTBEPXKJICHHSI C TIOMOIIBI0O UHIYKIUU U PACCyXIaTh JAEAYKTHBHO, MCIIOJIb30BATh
0000I1IeHHEe W KOHKPETHU3alMI0, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xone msyuenus yueOHOro Kypca «Anredpa ¥ Hadaia MaTeMaTHYECKOTO
aHanu3a» o0ydYaroluecs MOJy4YaloT HOBBIA OMBIT PEIICHHs MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEIILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENICH peaslbHbIX CHUTYaIluH,
UHTEPHpPETAllud  TOJYYEHHBIX  pElIeHWM, 3HAKOMSTCA C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOITUMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyebHblii Kypc 00J1a7jae€T 3HAYUTEIbHBIM BOCIUTATENLHBIM MOTEHIIHAIOM,
KOTOpPBI peanu3yercs Kak uepe3 YyueOHbI Marepual, CrIoCOOCTBYIOIIMIA
(GbOopMUPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaKk M 4yepe3 cnenuduky ydeOHOM
NeSTEeNbHOCTH, TpeOyromed MNpOJOJKUTENIbHOW KOHLEHTpPAllMd BHUMAHUSA,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 MOJYYEHHbIN
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaIM3a JICKHT JIEATESIbHOCTHBINA TPUHITUI O0yYCHHUS.

B crpykrype yueOHOro Kypca «Auredpa W Hauyajga MaTeMaTHYE€CKOro
aHaJIM3a» BBIACJIEHBI CIEAYIOIINE COAEPKATENbHO-METOANYECKHE JIUHUM: «Yucna
U BBIYUCIICHUS», « DYHKIIUU U TpaduKm», « YpaBHCHUS M HepaBeHCTBa», «Hauamna
MaTEMaTUYECKOro aHanu3a», «MHoxecTBa U JOoruka». Bce OCHOBHBIE



COJIEPIKATEIbHO-METOJUUECKIE JIMHUM H3Y4YaroTCs Ha MPOTSKEHUH [JBYX JIET
oOydeHHs1 Ha YpPOBHE CpEJHEro OO0IIero 0O0pa30BaHUS, €CTECTBEHHO JIOMOJHSSA
JpYT Apyra W MOCTENEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasienamu. JlaHHbBIN
y4eOHBIH KypC SIBISIETCSI HMHTEIPAaTUBHBIM, IOCKOJBKY OOBEAMHSET B cebe
COJIEp’)KaHWE HECKOJIbKMX MaTeMaTHYeCKUX AMCLHMIUIMH, TAaKUX Kak aireopa,
TPUTOHOMETPHSI, MaTEMaTHYCCKHA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiuecsi OBJaaeBarOT Bcé Oosee
IMIMPOKUM MaTEMaTHYECKUM arapaToM, Y HUX MOCJIe0BaTeIbHO popmupyercs u
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKyl0 MOJENb peaabHOU
CUTYalliu, IPUMEHATh 3HAHUs, TIOJyYeHHBIC TIPH M3yYeHUH Y4eOHOTO Kypca, st
pEIICHUsT CaMOCTOSTENFHO C(HOPMYITMPOBAHHON MAaTeMaTUYSCKON 3a/laud, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxatenpHO-MeTOAMYECKass JTUHUS «Yucla W BBIYHCICHUS) 3aBepIlacT
(dbopMupoOBaHUE HABBIKOB HMCIIOJIB30BAHMS JICHCTBUTEIBHBIX UHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOTO 00111ero o0pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpazoBaHusi oco00oe BHHUMaHHME ynensieTcs  (POPMUPOBAHUIO  HABBIKOB
paloOHaIbHBIX BBIYMCICHUH, BKIIOYAIOMIMX B ceOs MCIOIB30BAHUE PAa3THMUHBIX
dopMm 3amucu uYKciIa, YMEHHE JAeNaTh NPUKUIKY, BBIIOJHATH MNPUOIMKEHHBIC
BBIUMCIICHHSI, OLIEHWBATh UYUCIIOBBIC BBIPAXCHHs, pab0TaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYaloUIMMCsI MHOXKECTBAa HATypajbHBIX, IICIIBIX,
paloHaJIbHBIX W JEHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 OSTUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My chenuuueckue 3agaud M OINEepaluu: JEJICHHe Haleo,
OTIEpUPOBAHUE OCTAaTKaMH HAa MHOXKECTBE IETBbIX YHCEN, OCOObIe CBOMCTBA
paIoHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(METHIECKIE OMEpaIiy, a TaKKe
U3BJICUCHNE KOPHS HATypaJbHOW CTETIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocnenoBaTenbHOMY pacIIMPEHHIO KpPyra HCHOIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHUS ISl PEIICHUS Pa3IUYHbIX 3a7a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IWHCTBE MATEMaTHKH KaK HAyKd M €€ PO B
IOCTPOCHUU MOJIETICH peanlbHOro MHUpPA, HMIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pEaJM3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHs1 Ha YPOBHE CpeIHero oOIero o0pa3oBaHHA, MOCKOJIbKY B KaKIOM
pasnene IIporpaMMbl MpeaycCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTare O0OydarolluMecs OBJIAJEBAIOT Pa3IMUYHBIMM METOAAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
cojepkaux mapameTpbl. llomyueHHblE yMEHHUS IIUPOKO HCIOJB3YIOTCA NpU
UCCIIEIOBaHUM (DYHKIUH C MOMOIIbIO NMPOU3BOJHOM, MPU PELICHUH MPHUKIATHBIX



3aJ1a4 U 33Ja4 Ha HaXOXKJIEHWEe HauOOJbUINX M HAUMEHBIINX 3HAYEHUH (QYHKIHU.
JlaHHast coepkaTenbHas JIMHUS BKJIIOYAeT B ceOsl Takke (OPMUPOBAHUE YMEHUMN
BBITIOJIHATh ~ pacy€Tel 1Mo  ¢opMynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
UPPALOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHUM, a TaKXE BBIPAXKECHUH,
COJIEpKallMX CTENeHU M JorapuMmel. braronaps usyuyeHuro anreOpanyueckoro
Marepuaia MPOUCXOIUT  JaJbHEWIEE  Pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS 00ydJarouuxcs, (OpMHUPYIOTCS HABBIKM JETYKTHBHBIX
paccyxJieHuii, pabOThl C  CHMBOJBHBIMH  (QopMaMu,  MpPEICTaABICHUSA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. Auredpa
npeayaraet 3(QQPEKTUBHbIE HUHCTPYMEHTHI JUIsl PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HAIJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
S3bIKA HAYKU.

CopnepxarenpHo-Metoauyeckass JuHus «DyHKIMM W rpapuku» TECHO
NeperieTaeTcs ¢ APYTMMH JIMHUSIMH Y4e0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aJa€T MOCJIEI0BATEIbHOCTh U3YUEHHUsI MaTepuana. M3yueHue crerneHHou,
NO0KAa3aTeJIbHOM, JJIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (QYHKLUNA, UX CBONCTB
U rpauKoB, HUCHOJIb30BaHUE (DYHKIMI JUIsl perieHus 3aiad U3 APYrux y4yeOHBIX
PEIMETOB U PEANbHOW MU3HHM TECHO CBSA3aHO KAK C MAaTEMaTHYECKHUM aHAJIU30M,
TaK U C PEHICHHWEM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHUS BbIpaxkaThb (OpMysiIamMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEI0OBAaTh MOJyYEHHbIE (YHKUUU, CTPOUTH UX
rpaduku. MaTtepuan 3ToN coaepKaTeIbHOW JIMHUW HalleJICH Ha Pa3BUTHUE YMEHUU
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJy BEIUYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOM, rpaduueckoil u cioBecHoil. Ero uzydenwue
CHOCOOCTBYET PA3BUTHUIO  AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHad 1uHHA «Hauana MareMaTHyecKkoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MAaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OOYYarolMMCs, TaK KAaK Y HHUX IOSBISAETCS BO3MOYKHOCTH CTPOUTH
rpaduKu CIOXHBIX (YHKIHMH, ONpENeNiaTh HMX HauOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOUIAAd (UTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U
YCKOpeHMs TmpoleccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MATEMAaTHYECKMX MOJEIEH pealbHbIX CHTyaluH,
NO3BOJISIET HAXOAWUTh HAWIy4Ilee pEHIeHHEe B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4yaX. 3HAKOMCTBO C OCHOBAaMHU MaTeMaTU4YECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHUYECKOTO U
KpPEaTUBHOI'O MBINUICHHS, (POPMHUPOBAHMIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaT€MAaTHKH B HayKe, TEXHHKe U HcKyccTBe. OOydaromuecss y3HaIT O



BBIJJAIOIINXCST pe3yJibTaTaX, IMOJYYEHHbIX B XOJE pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopaepxarenpHO-MeTOAUYECKas JTUHUSA «MHOXECTBa U JIOTUKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOTHMKU. TeopeTuko-
MHOECTBEHHBIE IIPEACTABICHUS POHU3BIBAIOT BECh KYpPC IIKOJIbHOW MATEMATUKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIMA BCE pPa3zelibl
MaTEeMaTUKH M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUS B eauHoe uenoe. [loaTomy BaxHO JaTh
BO3MOXKHOCTh O0y4aroleMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMAaTHUKH W HCHOJb30BAaTh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BakKHBIM TPU3HAKOM MaTEeMaTUKU KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CJICJIOBAHHE OINpeaeIEHHBIM
OpaBWIaM  TOCTPOCHMSI  JOKA3aTelbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIJICHUS
00y4aroIINXCs, MTO3BOJIIET UM CTPOUTH CBOM PACCYKJICHHUS HA OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTEMaTHYECKOIO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHHMIO HABBIKOB TIOCTPOEHUSI MOJENeld pealbHBIX
CUTYyallui, MCCIICIOBAHUS HTUX MOJEJIEM C TMOMOIIbIO afmapara ajireopbl U
MaTeMaTUYECKOr0 aHajdu3a, MHTEPHpPETAIluu TOJYYEHHBIX pe3yibTaToB. Takue
3a/1aHus BIUIETEHBI B KXKJIBIUA U3 pa3/1ejI0B IPOrpaMMBbl, TOCKOJILKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIONB3YeTCs ISl pelIeHUs] MPpUKIaaHbIX 3aaad. [Ipu
pelIeHUH  peajbHbIX  MPAKTHUUYECKUX  3aJa4  OOydyarolluecs  pa3BUBAIOT
HAOII0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJIEeMy.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAJHBIX 3a]a4
OpraHU3yeTCs B MPOIIECCEe U3YUYCHHS BCEX TEM yueOHOTO Kypca « Anredpa 1 Hadasa
MaTEeMaTUYECKOT0 aHAIU3ay.

Ha wusyuenne yuebHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanu3a» oTBojauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPXAHME OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JECATHUYHBIE JPOOH, MPOILIEHTHI,
OeckoHeuHble nepuoauueckue aApodu. IlpumeneHue apoOGell U MPOLEHTOB s
pelIeHUs IPUKIAJHBIX 337a4 U3 Pa3JINYHbIX OTPaciel 3HAaHUU U PEAIbHOW KU3HH.

JleiicTBUTENbHBIE 4YHCA. PanuoHaJbHBIE W WPPAaLMOHAJIBHBIE YHCIIA.
Apudmernueckue  onepauMu € JEUCTBUTENBHBIMU  yHclIaMu.  Moayib
JEHUCTBUTENBHOTO Ynciaa U ero cBoicrea. [IpuOnmkEéHHbIE BBIYMCIIECHUS, TPaBUIIa
OKPYIJICHMS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wnenbiM 1nokazareneM. bunom Herotona. Hcnosib3oBaHue
HOIXOAIIEN (OPMBI 3aIIMCH 1€HCTBUTENBHBIX YUCEN ISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJICTABICHUS JaHHbIX.

Apudmerrnyeckuii KOpeHb HaTypaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp C panMOHAIBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM MMOKAa3aTEJIEM.

Jlorapudm uymcna. CpoiictBa jorapudma. JlecsiTuuHble U HATypallbHbIE
JA0Tapu(pMBI.

CuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YMCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YPABHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE YpaBHEHUS M ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
peLIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEJIBIX U APOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW NEPEMEHHOMW. JlemeHne MHOrodsjgeHa Ha
MHOIO4YJ€H ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIBIMHU
kodddunmmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COEPIKAIIUX CTENIEHN U KOPHH.

HppannonansHsie YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHHs
UPpaLMOHATIbHBIX YPABHEHUH.

IToka3zartenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTeIbHBIX

YPAaBHEHHM.

[IpeoOpazoBanue BeIpakKeHUH, COJAEPKAIUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO]IbI pEIIeHMUS
JorapuMUYECKUX YPaBHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKECHUU. PelieHne TpUuroHoMeTpuYECKUX ypaBHEHU .



Pemienne cucrem JIMHEHMHBIX YpaBHEHUM. Marpuiia CUCTEMBbI JIMHEHMHBIX
ypaBHeHH. OnpenenuTenb MATpUIlbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIICHHE €r0 3HAYEHUS, TPUMEHEHUE OINPEACIUTENS I PEUICHUs
CHUCTEMBI JIMHEWHBIX YypaBHEHHU. PemieHune npukinagHblx 3a7ad € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lMcciienoBaHue MOCTPOCHHOM MOJEIU C
MIOMOIIBIO MATPHI] U ONIPEIETUTETEH.

[TocTpoeHne MaTeMaTHUYECKUX MOJENEN pealbHOM CHUTyallMM C MOMOUIBIO
YpaBHEHH U HepaBEHCTB. lIprMeHEHHE ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/ad M3 pa3IMYHbIX 00JacTel HAyKu M pealbHOM
KU3HU.

DOyHKUMH U TPaPUKH

@yHkIus, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIUU.
Komnosunust ¢ynkumit. I'padux dyHkimu. DnemeHTapHble TpeoOpa3oBaHUS
rpaduKoB GyHKIUH.

Ob6nactb ompeneneHus U MHOXKECTBO 3HaueHUU ¢yHkumu. Hymu dyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHbIE M Heu€THble QyHkuuu. [leproanyueckue
¢ynkuuu. IIpomMeKyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
dbynkuu. Hanbosnbiiee 1 HauMeHbIlee 3HaUeHUs (YHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, kBaApatu4Hass W JpoOHO-TMHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U 1IEJbIM NoKa3areneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa MW rpaduKk KOpHS N-OW cTeneHu Kak (yHKIMH OOpaTHOU
CTENEHU C HAaTypalbHbIM [MOKA3aTEIEM.

[loka3zarenbHass u jorapupmMuyeckas (yHKUMU, UX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKUUN IS peLIEHUs] YpAaBHEHU.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPEAEIIEHUE TPUTOHOMETPUUYECKHUX
(yHKUMI YUCIOBOTO apryMEHTA.

@DyHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX Ipoleccax M SBICHUSX.
['paduixm peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJm3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHusg IIOCJENOBaTeIbLHOCTEH. MeTox
MaTeMaTUYECKON WHIYKUWH. MOHOTOHHBIE U OrpaHUYCHHbIE
[0CJIE0BATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MaTHYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmeTpuyecKkas mporpeccuu. beckoHeuHo yObiBaromiast
reoMeTpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBaOIEH MeOMETPUUECKON
POTrpeCcCrr. JINHENHBIN U IKCOHEHIIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
OpoUEHTOB. Mcronb3oBaHWE MPOTpeccUy JUIsl PELICHHs peajbHBIX —3aaad
IPUKJIAJHOIO Xapakrepa.



HenpepreiBHble (yHKIIMM W WX CBOHcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsl pELICHHS HepaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIMN U1 pelieHus 3a1a4.

[lepBas u BrOpast mpousBoaHbIe PyHKIMU. OnpeeneHne, reoOMEeTPUIECKUi 1
(U3UYECKHUI CMBICI POU3BOIHON. Y paBHEHNE KacaTeIbHOU K rpaduKy (QyHKIIUH.

[IpousBomuble  2yeMeHTapHbIX  (GyHKIMA.  [Ipow3BojgHass ~ CyMMBI,
MPOM3BEICHUS, YACTHOT'O U KOMIO3UIIMH (DyHKITHHA.

MHo:xecTBa U JIOrMKa

MHOXeCTBO, omnepaluu HaJ, MHOXKECTBAMHM M MX CBOWCTBA. JluarpaMmbl
Oitnepa—BenHa. IIpuMeHEHME TEOPETHUKO-MHOKECTBEHHOTO — ammapara s
OTMHUCAHUsI peajbHBIX MPOLIECCOB U SBJICHWH, MPU PEIICHUW 3aJlad U3 JPYTrux
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTE€MaTHUYECKOTO OOBEKTa, CIIEJCTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbnble u nensie yucna. [IpumeHeHrne mpu3HaKOB JEIMMOCTH LEBIX
yycelsl, HauOonpmuik oOmui aeautens (mamee — HOJl) m HanmmeHnbinee ooOinee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa st perenus
3a/1a4 B LEJbIX YHCIIAX.

KommnekcHble uuncna. AnreOpaumdeckas M TpUTrOHOMETpUyeckas (HOpMbl
3alMCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHn m3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PEMICHUs] (PU3HUECKUX U TEOMETPUUECKUX 3a/aY.

YpaBHeHMs U HEpaBeHCTBA

CucremMa M COBOKYIIHOCTh YpPAaBHEHHMII W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIBHBIE HEPABEHCTBA.

OT1bop  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PenieHne TpuroHoMEeTpuYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI pEIICHUS TOKa3aTeIbHBIX U  JIOTapU(PMUUECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] NPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUIEHUS] CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UppalMOHATIbHBIX, IOKA3aTeIbHBIX U JOTapU(PMUUECKUX YPABHEHUN.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTpaMu.



[IpumeHenne  ypaBHEHMH, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/Jad U 3aJad U3 pas3IM4HbIX o0JacTedl HayKu M peajbHOU
KU3HU, UHTEPIIPETALIUS OJYUEHHBIX PE3YIbTATOB.

DOyHKIMU U TPAaPUKH

I'padpux kommosuruu ¢yukuuii. ['eomerpuueckue o0Opa3bl ypaBHEHHN U
HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIMU, UX CBONCTBA U TpadUKH.

I'padrueckne merTonbl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHUS 3a/1a4 C TapaMeTPaMH.

Ucnonb3zoBanue rpadukoB (QYHKIMN JIisI MCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEH, KOTOPBhIE€ BO3HHMKAIOT IMPHU PEUICHUHU 3aJlady U3 JAPYTHX Yy4eOHBIX
PEIMETOB U PEATbHOU KU3ZHHU.

Havana MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHnue mMpou3BOAHON K UCCIIENOBaHMIO (DYHKIIMA HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxokaenue  HamOOJbIIEr0o W HAUMEHBIIEro  3HAYEHUM
HEeNpepbIBHON (YHKIMU HA OTPE3KE.

[TpumeHeHue MPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIEro pEHIeHUs B
OPUKJIAJAHBIX 3aadyax, JUIsl OINpEAENIeHHs] CKOPOCTH W YCKOPEHMs Mpolecca,
3aJ1aHHOTO (POpMYII0it Ui rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUUH. [IpaBuina Haxox1eHus epBOOOPaA3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII MHTETpaJa. Brruncnenne
omnpenenéHHoro uuTerpaia no popmyne Hetotrona-JIeitonuna.

[IpumeHeHue wHTErpasa JJid HaxXOXKIEHHUS IUIOIIAJed IUIOCKHX (Uryp u
00BEMOB r€OMETPUYECKUX TEN.

[Ipumepsl pemienuit auddepeHunanbHbIX ypaBHEHUH. MareMaTudeckoe
MOJIEJIMPOBAHUE pEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraTbHbIX
YPAaBHEHHM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOI'O  4J€Ha  POCCHMCKOro  0OIecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, OMNPOCHl W JIPYroe), yMEHHue
B3aMMOJICICTBOBATh C COIMAJIbHBIMU HHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIMAMU U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakJIaHCKOW HACHTUYHOCTH, YBXKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MAaTEMATHUKH, IIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOrO HAapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUW HAYKH M JICSITEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTEeTUYECKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHUWE K MHpPY, BKIIOYASl 3CTETUKY MaTE€MaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUH, pacCykAeHU, BOCOPUUMUYHUBOCTh
K MAaTEMaTUYECKHAM aCIIeKTaM Pa3JInNYHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATH MaTEMaTHYeCKHe 3HAHUSA B
WHTEpecax 3JI0POBOTO B 0€30MMacCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (370pOBOE€ MHUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON JESITENBHOCTBIO;

6) Tpya0BOrO BOCIIMTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IIEHHOCTU TPYAOTIOOUs, HHTEpPEC K
pasnuyHbiM  chepam  TpoPeCCHOHATBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymei mpodeccud H pean30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O W
caM0OOpa30BaHUIO HaA TMPOTSHKEHUH BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTHUYECKUX 33/1a4 MaTeMaTHICCKONW HAMPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYPhl, TOHHUMAaHUE BIIUSHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB Ha COCTOSTHHE MPHUPOIHOW M COIHAIBHOU
CpeJibl, OCO3HAHUE II00ATBHOr0 XapaKTepa SKOJOTHYSCKHUX MPOOJIeM, OPHECHTAITUS
Ha TIPUMCHCHHEC MAaTEMAaTHMYCCKMX B3HAHMHA JUIS pEIICHUS 3ada4 B 00JacTH
OKPYJKaloIlel Cpebl, IUIAHUPOBAHUE IIOCTYNIKOB M OIEHKH WX BO3MOXHBIX
MIOCJICJICTBUM JUISl OKPY KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH MW  OOIICCTBEHHOW  IPAKTUKH, IMOHUMaHUE
MaTEeMaTUYECKOH HayKH Kak cdepbl YeIOBEUECKOW JESTCIbHOCTH, JTaloB €€
pa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJACHUE S3BIKOM
MaTEeMaTUKH M MaTEeMaTH4YeCKOH KyJIbTYypOd KaK CpPEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 M WCCIEIOBATEIBCKYIO JICITCILHOCTh
WHIUBUyAJIGHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUSA

ba3oBble J1ornueckue aeiicTBus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATHUM, OTHOIICHUNH MEXAYy TMOHIATHUSIMU, (HOPMYIHPOBATH
onpeaereHus] MOHATHI, yCTAaHABIMBATh CYLECTBEHHbBIN NPU3HAK KJIAacCU(HUKALUH,
OCHOBaHUS JJ1s1 00001EHUS M CPAaBHEHUS, KPUTEPHH MMPOBOJUMOTO aHAJIH3a,;

BOCIPUHUMATh,  (OpMyJaupoBaTh U  NPeoOPa3OBBIBATh  CYXKIACHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (bakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNI;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(OpsiMbIE U OT IPOTUBHOTO), BEICTPAUBATh ApPIryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus Y4yeOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB  peIIeHUs, BbIOMpaTh Hauboyiee MOAXOASAIIMK ¢ y4€TOM
CaMOCTOSTENILHO BBIIEJICHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eiicTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBaTh HCKOMOE W JaHHOE, (OPMHPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, SBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO  HAOJIIOJIEHMs, UCCIIEIOBAHUSA, OLIEHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpollecca, a TaKKe BbBIJBUTATh
MPEANOI0KEHNS O €T0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBIIATH JAS(UIUTHI HHPOPMAIIUU, JAaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha
BOIIPOC U JIJIS PEIICHUS 3a]1auu;

BBIOMPATh MH(POPMAIHUIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTHU3UPOBATh M HWHTEPIPETHPOBATh HH(POPMAIIMIO PA3IMYHBIX BUIOB W
dbopm npencraBiIeHus;

CTPYKTYpUPOBaTh MH(GOPMAIIMIO, TPEACTABIATh €¢ B Pa3IMYHBIX (GopMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OIICHUBATh HaJ&KHOCTD uHpopMau 1o CaMOCTOSITENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHbBIE YHHBEPCAJIbHbIE YUeOHbIE AeliCTBHUS

OOmenue:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKICHHUS B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU  OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHUS IO XOJy PCEUICHUS 3a/auu,
KOMMEHTHPOBATh TOJTyYCHHBIH PE3YIIbTaT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pelaeMOl 3aJadd, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3WIHNA, B KOPPEKTHOU (dopme
(GbopMyTHpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEICTABISITh PE3YJIbTATHl PEIICHUS 33J1auu, YKCIIEPUMEHTA, UCCISIOBaHUS,
IIPOCKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
IIPE3EHTAIUA U 0COOEHHOCTEH ayIUTOPHH.

PeryisiTuBHbIe YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA



Camoopranuszanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BBIOUPATh CIIOCOO pEelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yU€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLUMOHATbHBIH HHTEJIEKT:

BJIaJIeTh ~ HAaBBIKAMHM  TO3HABATENLHON  pedieKCMH  KaK  OCO3HAHUS
COBEPILIAEMBIX JCHCTBUN M MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3yibTara perieHus
MaTeMaTUYECKOMN 3a/1auu;

PEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYThH IIPHU PEIICHUU 3a/1ayH,
BHOCUTBH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa LEJIU U YCIOBUSAM, OOBSICHITH IPUUMHBI
JOCTIKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTaTOB JNEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaS 1eITEJIbHOCTD:

MOHUMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJbHOU
paboThl MpH pelIeHHH Y4eOHBIX 3ajad, NPUHUMATh I€Jb COBMECTHOM
JeATEIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXIaTh MPOILIECC U Pe3yJabTaT padoThI,
000011aTh MHEHHUS HECKOIBKHX JIIOICH;

y4acTBOBaTh B TIPYMNIOBBIX (hopMax paboThl (0OCyX aeHus, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMb» U  WHBIE), BBINOJIHATH CBOK 4YacThb pabOThl W
KOOPJAUHUPOBATh CBOU JCHUCTBUSL C JIPYTMMHM 4YJE€HAMHU KOMAaHbl, OIEHUBATh
KayecTBO CBOErO BKJIaJa B OOLIMK MPOAYKT MO KPUTEPUSAM, CHPOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSL.

INPEIJMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 10 kjacce oOydaromuics TOJYYHT CICAYIOIINC
PEeIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM padodeil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MAaTEMaTHIECKOTO aHATI3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJITHO OMEpUPOBATh MOHATHUSMHU: PAIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuogudeckas JIpoOb, TPOIEHTHI, HUPPANMOHATHLHOE YHCIO, MHOXECTBA
pPaLMOHANIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb IEHCTBUTEIIBHOTO YHCIIA;

NPUMEHSITh JpoOM ¥ TPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUM U PEATIbHOW KU3HU;

MPUMEHSTh MPUOIKEHHBIE BBIUMCICHUS, TPaBUjIa OKPYTICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;



CcBOOOZHO ONEpUpOBaTh TMOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIAIYI0 (POpPMY 3allMCH JEHCTBUTENBHBIX YUCEI ISl PELICHUS
IIPAKTUYECKUX 3a7a4 U MIPEACTABICHUS JAHHBIX;

CcBOOOZHO ONEpUPOBATh MOHATHEM: apUPMETHUUECKUN KOPEHb HaTypaibHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHAIBHBIM ITOKA3aTENIEM;

CBOOOJTHO OIEpUPOBaTh MOHATUSIMH: JOrapud™ YwWcia, AECITUYHBIE U
HaTypaJibHbIC JIOTapU(PMBIL;

CBOOOJITHO ONEPUPOBATH MOHATHUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMH: aPKCHUHYC, aPKKOCHHYC U apKTaHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJITHO OMEpUPOBATh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPAaBHECHUS-CIIEICTBUSA, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSTh pa3JUYHble METO/Abl pEIICHHUS palUuOHAIbHBIX M JPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATUSIMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOI,
MHOTOWIEH C IeJbIMU KO3(p(UUHUEHTAMH, KOPHU MHOrOYJIEHA, TNPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKoOM, TeopeMy besy u teopemy Buera
IUISL pELIEHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHUCTEMA JIMHEWHBIX ypaBHEHW,
MaTpuLa, ONPENCINUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
WCIIOJIb30BaTh CBOMCTBA ONpENENUTENs 2 X 2 1 BBIYMCICHUS €T0 3HAYCHMS,
IPUMEHATh ONPENCIMTENN [ PELIEHHUs CHCTEMBl JIMHEHMHBIX YPaBHEHUU,
MOJENUPOBATH PEAIBHBIE CUTYAIIMU C MOMOIIBIO CUCTEMBI JTUHENHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IIOMOILIBIO MATPHI] W OINpEACIUTEICH,
VHTEPIPETUPOBATH MOJYyYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JIEUCTBHM C KOPHAMH JUIsi TNpeoOpa3oBaHUs
BBIPAKCHUM;

BBITTOJTHATH MPeoOpa30BaHuUs YUCIOBBIX BBIPAKEHUMN, COJEPKAIINX CTEHICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCII0JIb30BaTh CBONCTBA norapudMoB TUTS npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

CBOOOJTHO ONEPUPOBATh MNOHATUAMU: HPpALUOHAIBHBIC, MOKAa3aTEIbHBIE WU
norapuMUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAA POBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIbI I TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHHUIA;

CcBOOOZHO OINEpUpPOBaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAumble (GOpMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIETIUPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIPAKECHUSI, ypaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIb30BAHUEM arapara ajireopsbl.

DyHKIMU U TPAPUKH:

CBOOOJIHO ONEpPUPOBAThH MOHATUSAMU: (PYHKIMS, CIOCOOBI 3a7aHusl (PyHKIIUH,
B3aUMHO oOOpaTHble (YHKIMM, KoMmmo3uius ¢yHKIUM, rpaduk QyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaPpuKoB QYyHKIIHIA;

CBOOOJIHO ONEpUPOBATh MOHATUSIMHU: O0JIACTH OMpPENENCHUsS U MHOMXKECTBO
3HaUYCHUN PYHKIMH, HYIU PYHKIUHU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEPUPOBATH MOHATUAMH: YETHBIE M HEUYETHBIE (PYHKIUH,
nepUoJnYEcKue (PYHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbl (YHKIHMHM, HAuWOOJblIEE M HAUMEHbLIEe 3HAaYeHUe (QYHKIUM Ha
IPOMEKYTKE;

CBOOOJIHO ONEpUPOBATh MOHITUSAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
HeNbIM TMOKa3aTenaeM, IpauK CTENeHHOW (PYHKIMU C HATypaldbHBIM M LEJIbIM
nokasaresieM, rpaguk KOpHs N-Of cTeneHW Kak (PyHKUHH OOpaTHOM CTENEHU ¢
HATypaJbHBIM OKAa3aTeJEeM;

ONepUpoOBaTh MOHATUSAMU: JIMHEHWHAs, KBaJApaTHU4Has M JAPOOHO-TMHEHHas
(YHKUMH, BBITOJHATH 3JIEMEHTAPHOE UCCIEA0BAHUE U TOCTPOECHUE UX T'PaA(UKOB;

CBOOOJTHO OIEPUPOBATH IMOHATUSAMHM: IIOKa3aTeNbHas M JorapupmMuyeckas
(yHKUMH, WX CBOMCTBAa W TIpaUKH, WCIOIb30BATh UX TpaQUKHU IS PEIICHUS
YPAaBHEHHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAS] OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YHUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKUIUH IS HCCIEJOBAaHMS TMPOIECCOB H
3aBUCUMOCTEMN MPU PELIEHUM 3a/1ad U3 APYTMX y4EOHBIX NPEIMETOB U PeaIbHOU
KU3HH, BBIpAXXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BEITUUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOOZHO OMEpUpPOBATh MOHATUAMM: apuMeTHyecKas M TeoMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBArOIasi TeOMEeTpUUECKasi MPOTrPeccus, JMHEHHBIN U
AKCIIOHEHIIMAIIBHBIN poCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh MPOrPECCUU I PELICHUs pealbHBIX 3a4ad IPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSMU: IMOCIEN0BATEILHOCTD, CIOCOOBI 33 TaHUS
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE MOCIEA0BATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKICHUS MAaTeMaTU4YeCKOro aHajau3a KaK aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh TMOHATHSIMH: HENPEPHIBHbIE (PYHKIUU, TOUYKH
paspsiBa rpaduka QyHKIIMH, aCUMOTOTHI rpadrka GyHKINH;

CBOOOJITHO OIepupoBaTh NOHATHEM: (YHKIMSA, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJIS pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBATh TOHATHSMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIMH, KacatenbHas K rpaduky QyHKIUN;

BBIYUCIIATh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIO3ULIUH
NBYX (YyHKIIMH, 3HaTh TPOU3BOHBIE DIIEMEHTAPHBIX (PYHKIIHIH;

UCIOJIb30BaTh T€OMETPUYECKUN M (DU3MYECKUN CMBICT MPOU3BOIHOM IS
penieHus 3a1ay.

MHo:xecTBa U JIOTMKa:

CBOOOJHO  OMEPHUPOBATH  MMOHATUSIMHU:  MHOXXECTBO, OIEpalud  Haj
MHOXECTBaMHU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar JJ1sl ONKCaHUs peabHbIX
MIPOLIECCOB U SIBJIICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOJITHO OIEpUPOBAaTh MOHATHUSIMH: OIPEACICHUE, TEOpEeMa, ypaBHEHUE-
CJIE/ICTBHE, CBOMCTBO MaTeMaTHUYECKOr0 00OBEKTA, J0KA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHHS U HEPABEHCTBA.

K konmy o6yuenuss B 11 kiacce oOydarouuics MOMYYUT CIEAYIOLIUE
IpeAMETHbIE PE3YJbTaThl MO OTJEIbHBIM TeMaM paboyel MmporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOT O aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJTHO ONEpPUPOBATH NOHATHSAMHU: HATypaJbHOE M LEJIOE€ YHUCIIO,
MHOECTBA HATypaJbHBIX U LEJIBIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
nensix yncen, HOJ[ u HOK HarypasibHbIX yucen Juisl pereHus 3a1ad, IpUMEHSTh
anroput™m EBkinaa;

CBOOOJHO OINEpUPOBATH MOHITUEM OCTaTKa MO MOMYJI0, 3aIluChIBAThH
HATypaJibHbIC YHUCIIA B PA3JTMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHITUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIa B anreOpandeckon u
TPUTOHOMETPHUUECKOM (hOpMe, BBHITIONHATH apu(PMeTHUeCcKue oneparuu ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



cBOOOZHO ONEpUpPOBaTh MOHATHUAMU: HpPpalMOHAIbHbBIC, MOKa3aTelbHbIE U
aorapu(MUYECKUe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOIIBIO
PaBHOCWIIBHBIX IIEPEXO/IOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpU pEeUIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHMUS;

CBOOOZHO ONEpPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble  (OpMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemars palMOHAJIBHEIE, UppalOHAIbHBIE, IIOKa3aTelIbHEbIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHE YpaBHEHMs] U  HEPABEHCTBA,
COZIEpIKAIlFE€ MOJIYJIU U IapaMeTphl;

OPUMEHSTh Tpapuueckrue MEeTObl AJi PEIICHUs YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4u ¢ NapaMeTpaMy;

MOJIEJIUPOBAaTh peajbHble CUTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPQ)XEHUs, YPABHEHHUS, HEPABEHCTBA W HX CHCTEMBI IO YCIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM allfapaTta ajireopsl,
VMHTEPIPETUPOBATH MOJyYEHHBIN pE3yNbTaT.

DOyHKUMHU ¥ rpadukm:

CTPOUTh TpaUKu KOMMO3UIUU (PYHKUUH C MOMOILBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTHh TIEOMETPUYECKHE O00pa3bl YpaBHEHUH W  HEpPaBEHCTB Ha
KOOPAWHATHOM IIOCKOCTH;

CBOOOJTHO  OMNEpUpPOBATh MOHATUSAMU: TIpaUKH TPUTOHOMETPUUYECKHX
byHKITHI;

OpPUMEHATh (QYHKIUHM JJI1 MOJCIUPOBAHHMA M HCCIEIOBAaHHUS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JIJISl MCCIENOBaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUCHUS (PYHKIIMU HEPEPbIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO ISl HAXOXKIEHUS HAWIY4lIero peuieHus B
OPUKIAJAHBIX, B TOM 4YHCIE€ COLHAJbHO-DKOHOMUYECKHX, 3ajJadax, s
OlpesieNieHUs CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMysoNn wiu
rpaguKom;



CBOOOJTHO OMEpPUPOBaTH TOHATHSMHU: TIEPBOOOpa3Hasi, OMpeaeTEHHbBIN
WHTETrpajl, HAXOJUTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIUH U BBIYUCIATH
uHTerpain no gopmyne Herotona-Jlen6uuna;

HAXOJUTh TUIOMIAHU TUIOCKUX (UTYP U OOBEMBI TEJl C TOMOIIBIO HHTETPAJIA;

UMETh TMPEJCTaBICHUE O MAaTEeMaTHYECKOM MOJICTMPOBAHUM Ha TpPHUMEpE
cocrapnieHus nudPepeHInanbHbIX YPaBHCHU;

pemaTh MpUKIAIHBIE 3a/adi, B TOM YHCJIE COIUATBHO-I)KOHOMHUYECKOTO M
(PU3NIECKOro XapaKTepa, CpeCTBAMH MaTEeMaTHISCKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB U TeM (undposrbie)
Kourpoubnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcsl
MHOXeCTBO A€UCTBUTEIbHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
1 . op 24 1 Mos mkona, pam
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
YPaBHEHUMU
Oyuknun u rpaduku. CrenenHas QyHKIUS C
2 Y pad by 12 Mos mikona, paur
IEJIBIM TTOKa3aTeIeM
Apudmerndecknii KOpeHb N-0il CTENEeHHU.
3 puc P 15 1 Mos mikoa, pau
WppauroHansHble YpaBHEHHS
[TokazarenbHas pynkuus. [lokazaTenbHble
4 by 10 Most mikona, pau
YpaBHEHHUS
Jlorapupmuueckas QyHKIHS.
5 pH Py 18 1 Most ko, pamr
Jlorapudmuueckre ypaBHEHUS
TpuroHomMeTpruecKre BhIpaXEHUs 1
6 P P P 22 1 Mos mikona, paur
ypaBHEHUS
[TocnenoBaTenbHOCTH U MIPOTPECCUU 10 Mos mikomna, pair
HenpepriBabie ¢pynkiuu. [IpousBoanas 19 Most mikona, pau
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
9 N 6 2 Mos mkosa, pamn
3HaHUU
10

11




OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

136




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpaMMblI Bcero Konrpoaeupie | Ipakruteckue o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 HccnenoBanne GyHKINN C TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hast U HHTETpa 12 1
3 I'paduiku TpuroHOMETpHYECKUX (PYHKITUH. 14 1
TpuUroHOMETpUYECKUE HEPABEHCTBA
4 HppanuoHansHbIe, TTOKa3aTebHEIC U 24 1
norapudMuUecKrie HEpaBEHCTBA
5 KomrmutekcHble uncia 10
6 Harypasbnblie u 1ienbie ynciia 10
CuHcTeMbl palMoOHAIBHBIX, HPPATIOHATEHBIX
7 MOKA3aTeNbHBIX U JIOTapu(MUIECKUX 12 1
ypaBHEHUI
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenwue, 0000IIeHNIE, CUCTEMATH3AITHS 16 9
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa ndposBbIe
iy Tema ypoka Beero Kontpoabubie | IlpakTHnueckue fl[?.y‘le}l]/lﬂ (1)[6[()1:11;033Te.111,m)1e
padoThbI padoThI pecypebi
1 [[MHOXkecTBO, onepaly HajJ MHOKECTBAMHU 1
M UX CBOMCTBa
2 Jlnarpammel Diinepa-Benna 1
3 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO 1
ammapara JiUIs peleHus 3a1a4
PanmonansHbie ynciaa. OOBIKHOBEHHBIE U
4 JeCATUYHBIEC APOOH, TPOLICHTHI, 1
OeCKOHEYHbIE TIePUOINYECKUE IPOOH
5 BxoaHoii KOHTPOJIb 1 1
5 [Tpumenenue apobeit U MPOIEHTOB IS 1
pelIeHNs TPUKIIAIHBIX 3a]1a4
7 [Ipumenenue nqpoOeit U TPOLIEHTOB TS 1
pelIeHNs TPUKIIAIHBIX 3a]1a4
3 JeicTBuTenbHbIe yncia. PanimonaasHbie U 1
HppallMOHAJIbHBIE YHCIIa
9 Apudmerrueckre onepamum ¢ 1
JIEMCTBUTEIbHBIMHU YHCIAMHU
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €T0 1
CBOMCTBaA
11 [TpubnvxE€HHBIE BRIYUCICHUS, PaBUIIA 1
OKPYTJICHUS, TPUKUIKA U OLICHKA




pe3yjibTara BBIUMCIICHU N

12

OCHOBHBIE METO/IbI pEHICHUS LEIBIX U
IpOOHO-pallMOHAILHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOJbI PCHICHUA LEJIBIX U
IpOOHO-PAITMOHATBHBIX YPAaBHEHUH U
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI pELICHUS UEIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOIOWIEHa HA MHOT'OWIEH C
ocratkoM. Teopema besy

16

MHorouieHsl ¢ LeIbIMA KO3PPHUIIUEHTaMH.
Teopema Buera

17

Pemenne cucreM TMHENHBIX ypaBHEHUN

18

Pemienue cucrem JIMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Omnpenenurtens MaTpUIbl 2X2, €ro
Ir€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
r€OMETPUYECKNNA CMBICI U CBOWCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

21

[Ipumenenne onpenenuTests s PeIeHNs
CUCTEMBI JIMHEHUHBIX YPaBHEHUU

22

Perrenue npukiagHpix 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JUHENUHBIX YPaBHEHUN




23

Pelrenre npukiagHpix 3a1a4 ¢ IOMOIIbIO
CHUCTEMBbI JIMHEWHBIX YPaBHEHU

24

TemaTuyeckoe 0000IIEHHE 10 TEME:
"PannonanbHble ypaBHEHUsI U HEPABEHCTBA.
Cucrembl TMHEWHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOObI 3a1aHus PYHKIIHH.
B3aumno obparnsie pynkmnun. Kommnosunus
byHKIHI

26

I'paduk dyHkmmu. nemeHTapHBIC
npeoOpazoBanus rpagukoB GyHKIHN

27

OO6nacth onpeneneHns U MHOXECTBO
3HaueHu# ¢pynkunu. Hynu ¢pyHkumu.
[TpoMeXyTKH 3HAK MTOCTOSIHCTBA

28

YérHble U HEUETHBIE (DYHKIUU.
[lepuoanueckue ¢pynkuuu. [pomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MaxkcuMyMBbl © MUHUMYMBI ()yHKITHH.
HauOonpIiee 1 HauMeHblIlee 3HaUEHUE
(GYHKLIMU Ha IPOMEKYTKE

30

JIuneiinas, KBagpaTuuHas U IPOOHO-
TUHEWHas QYHKIUU

31

DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOCHHE TPaPUKOB STUX (QYHKIUN

32

DeMeHTapHOe UCCIIeIOBAaHUE U
MOCTPOCHHE IpaUKOB STUX QYHKIUN

33

CreneHsb ¢ 1IeJI6IM IToKa3areiaeM. buaom
Hrrortona

34

CreneHs ¢ eIBIM ITOKazaTeneM. bunom




Hrrotona

35

CrenenHast QyHKIIUS C HATypaTbHBIM U
LEeJBIM IToKa3aTeneM. E€ cBolicTBa u

rpaduk

36

TemaTudeckoe 00001IEHNE TTO TEME
"CrenenHas ¢yHkius. E€ cBoiicTBa u
rpadux"

37

ApudmeTnieckuii KOpeHb HaTypaIbHOU
CTEIEHU U €r0 CBOMCTBA

38

Apudmerndeckuii KOpeHb HATYPATbHOM
CTEIEHU U €ro CBOMCTBA

39

[IpeoOpazoBanms YMCIOBBIX BBIPAKCHUH,
COJICpKAILMX CTENEHU U KOPHU

40

[TpeoOpazoBaHUs YHCIOBBIX BBIPAKCHUIH,
COZICpIKAILMX CTEIIEHU U KOPHU

41

[IpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHH,
COJIEpKAIINX CTETIEHU U KOPHU

42

Wppauronaneubie ypaBHeHHs. OCHOBHBIE
MCTO/Ibl PCHICHUSA UPppaAIUOHATIbHBIX
YpaBHEHUI

43

WppanumonaneHele ypaBHeHNUS. OCHOBHBIE
METO/Ibl PELICHUS UpPAlMOHAIbHBIX
YpaBHEHUI

44

WppanuonaneHele ypaBHeHHs. OCHOBHBIE
METO/IbI PELICHHS UPPALMOHAIBHBIX
ypaBHEHUU

45

PaBHOCUIIBHBIE IEPEXOBI B PELIEHUU
MppaLMOHAJIBHBIX YPABHEHU




PaBHOCUIIBHEIE Mepexoabl B pCHICHUUN

46 UPPalMOHAIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXOBI B PELICHUH
UppalMOHAIbHBIX YpaBHEHUN

48 PaBHOCHIIbHBIE IEPEXObI B PELICHUH
UppalMOHAIbHBIX YPaBHEHUI
CaoiicTBa u rpaduk KOpHS N-0if CTeTIeHN

49 Kak ()yHKIIMHU OOpaTHOU CTENEHH ¢
HaTypaJIbHBIM I10KA3aTEIEM
CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETICHU

50 Kak (yHKIIMH OOpaTHOU CTEINEHH C
HaTypaJIbHBIM I10Ka3aTeIEM
KonTponbHas pabota mo teme: "CBoiicTBa 1

51 rpaduk KOpHsS N-O CTENEHHU.
WppanuonansHbie ypaBHEeHUA"

59 CreneHsb C pallMOHAIBHBIM [TOKa3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ paliiOHAIBHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

54 CreneHsp C pallMOHAIbHBIM [TOKA3aTEIEM U
e€ CBOIICTBa

55 [Toxa3arenbHas pyHKIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUUN AT
pelIeHUs ypaBHEHU I

57 Hcnonws3zoBanue rpadpuka GyHKIUN A5
peLIeHUs ypaBHEHU I

58 Iloxa3arenbHble ypaBHEHUS. OCHOBHBIE




METO/Ibl PEIICHUS] MOKa3aTeIbHBIX
YpaBHEHUI

Iloka3aTenpHBIE YPaBHCHUS. OcCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1
ypaBHEHUU
[TokazarenbHble ypaBHeHHsI. OCHOBHBIE

60 METO/IbI peIIeHUs TOKa3aTeIbHbIX 1
ypaBHeHuid. O0001IeHNEe U CHCTEMaTH3aITUs
Marepuasia

61 Kontponbnas padota 3a 1 nonyroaue 1

62 Jlorapudwm gucna. CoiicTa jorapupma 1

63 Jlorapudwm uucna. CoiicTa jorapupma 1

64 Jlorapudm uncna. CoiicTBa Jorapugpma 1

65 JlecsaTHYHBIC U HATypAJbHBIE JIOTAPUPMBI 1

66 JlecsaTHYHBIC U HATypAJbHBIE JIOTAPUPMBI 1

67 ITpeoOpa3oBaHue BBIpaXEHUH, COAEPIKAIINX 1
Jorapu@msl

68 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1
Jorapupmbl

69 [IpeoOpa3oBanue BRIpAKEHNUHN, COACPIKAIINX 1
sorapupmbl

20 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHKIus, e€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN 1JIs 1

pelIeHUs] ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIUN AT

73 pelIeHHs] ypaBHEHHI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PeIIeHuUs Jorapu(PMUUECKIX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI pelIeHus JJorapu(pMUIECKUX
YpaBHEHUI
Jlorapudmuaeckue ypaBuenusi. OCHOBHBIC

76 METO/BI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUNU

77 PaBHOCHIIBHBIE NTEPEXOIbI B pEIICHUH
Jorapu(pMHUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(MUUECKUX YpaBHEHUI

79 Kontponbnas padota: "Jlorapudmuaeckas
¢yskuus. Jlorapudpmudeckne ypaBaeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIOBOTO apryMEHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC M apKTaHT'€HC
YHCJIOBOIO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpeAEIeHNE TPUTOHOMETPUUECKHUX

(GYHKUIMH 4HUCIOBOrO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpe/IeIICHIE TPUTOHOMETPHUUECKUX 1
(GYHKIHN 9ACIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUUYECKUE (DOPMYJITBI 1

89 OcCHOBHBIE TPUTOHOMETPUUYECKUE (DOPMYJITBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPA)KECHU I

o1 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPA)KCHUI

92 [IpeoOpa3oBaHue TPUTOHOMETPHIECKUX 1
BBIPAKCHU I

03 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAXKCHU I

94 Pemrenue TpuroHoMeTpruueCKUX ypaBHEHUM 1

95 Pelenre TpuroHoMeTpuUEeCKUX ypaBHEHUM 1

96 Perrenre TpuroHoMeTprUUECKUX ypaBHEHUM 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

98 Pemienne TpUroHOMETPHUECKUX ypaBHEHHUN 1

99 Pemienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

100 Pemrenne TpUroHOMETPHYECKUX ypaBHEHHUN 1
KonTponbHas pabota:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUA"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocienoBareipLHocTell. Meton




MaTeMaTH4eCKOM HHAYKOUH

MOHOTOHHBIE B OrpaHUYCHHBIC

103 nocienoBarenbHOCTH. MicTopus aHanmm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eomeTpuyeckas nmporpeccust

106 beckoneuHno yObIBaroIias reoMeTpruueckas
nporpeccus

107 CyMMa OeCKOHEYHO yOBIBArOIIICH
reOMETPUUYECKON ITporpeccun

108 JIMHENHBIN U SKCIOHEH U AIIBHBINA POCT.
Yucno e. Dopmya CI0KHBIX MPOIICHTOB

109 JIMHENHBIN U DKCIIOHEH U AIIBHBIA POCT.
Yucno e. DopMyria CIOKHBIX TPOIIEHTOB

110 Hcnonp3oBaHue Nporpeccuu JUisi pelieHus
pealIbHBIX 3aJa4 MPUKJIAJHOTO XapaKTepa

11 Temaruueckoe 00001IEHNE IO TEME:
"ITocnenoBarenbHOCTH U IIporpeccun”

112 HenpepbiBHBIE QYHKIIUU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIII

114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEpPBAJIOB ISl pEIICHUS

HEpPaBEHCTB




117 Metoa UHTEPBAJIOB JUTSL PELLICHUS
HEPaBEHCTB

118 Metoa UHTEpPBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBONCTB HENPEPBHIBHBIX
(GyHKUMN 715 pelieHus 3a1a4

120 [IpumMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUMN A715 pelieHus 3a1a4

121 [lepBas 1 BTOpast Npou3BOHBIE (PYHKIIUU

122 Omnpenenenne, reOMETPUIECKUN CMBICTT
MPOU3BOIHOM

123 Omnpenenenue, pu3nyecKuii CMbICI
MPOU3BOIHOMN

124 YpaBHeHHE KacaTelbHON K TpaguKy
byHKITUU

125 VYpaBHeHHEe KacaTeNIbHON K TpaduKy
byHKIIIN

126 [Tpou3BoHBIC 2TIEMEHTAPHBIX (PYHKIUH

127 [Tpon3BoHBIC JIEMEHTAPHBIX (PYHKIUI

128 [Tpon3BoHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIIO3UIMU (DyHKIMH

129 [Tpou3BoHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3UIMU (DyHKIMH

130 Temarnueckoe 00001LIEHUE 110 TEME
"IIpousBoaHas"

131 [ToBTOpEHME, 0000IICHNE U
cucreMaruzauus 3HaHui: "Tpuronomerpus”




132 [ToBTOpenue, 06001IEHIE, CUCTEMATH3AITUS 1
3HaHuil: "YpaBHeHus"

133 [ToBTOpeHue, 0000IIEHNE, CHCTEeMAaTH3aIINS 1
3HaHui: "OyHKun"

134 Wtorosas koHTpoJsbHAs paboTa 1

135 Hrorosast koHTpobHAs paboTa 1

136 HOBTOPGHHG, 000011IeHIEe, CHCTeMaTH3aIlUs 1
3HaHU

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

» MaTtemaruka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHallu3a, TEOMETPHSL.
Anre0pa u Hadana MaTeMaTuyeckoro anaimusa, 10 kimacce/ Koxsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKIimoHepHOE 0OIIECTBO

((HBI[&TGJILCTBO «HpOCBCIHeHI/Ie»

METOJINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
AnreOpa 1 Hauana MmaTeMaTuyeckoro anaiausza. 10 kinacc. YueOHuk. YrinyOneHHoe

m3yuenue — A.I'.Mepznsak, B.M.I1onskos, 1. A.HomupoBckuii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https:// sferum.ru https: myschool.edu.ru/
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