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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaroluecs OBJIaJeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHaMHM (U3MKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
000OIIeHNEe W KOHKpETU3aluio, a0CTparupoBaHWE W aHAJIOTHI0, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMATHUYECKUX MOJEIIEN peallbHbIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00anaeT 3HAYUTEIHHBIM BOCIMHUTATENBHBIM TOTEHIIHAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOSITEILHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUS, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKU aHalIu3, TEOpUs MHOKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOTo Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHKE HABBIKOB MCIOJIb30BaHUS JAECHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, yMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpaJbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TPeACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HayKH W €€ poiiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKammx mnapameTpel. [lodydeHHbIEe yMEHHUS MIMPOKO HCIHOJB3YIOTCS TpHU
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuértel 1Mo  (opmynaMm, MpeoOpa3oBaHUS  PallMOHANBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4arolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJISIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEIICHHEM ypaBHEHUH M HepaBeHCTB. llpu »TOM Oo0nblIOE BHHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXATh 3aBUCHMOCTHM MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHMyecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAX QUIYp U OOBEMBI TE, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTro
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBLHON MaTeMaTHUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEeMaTUYeCKOTO aHalii3a, WHTEPIPETAllMU TOJYYCHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOIOMATeIbHOCTh, YMEHHE HAaxXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaJIU3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1enasIM  nokasareneMm. bunom Hprlotona. Hcmoin3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOM TepeMeHHOW. JlelieHne MHorowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTeIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BbIpAXKEHNN. Pelienue TpuroHoMeTpuyecKux ypaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIAagHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOTO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHE CBOWMCTB HEIPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne MHTErpaja s HAXOXKICHHS IUIOAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ABHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM TIO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 1O pPE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIBTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHONW  pedeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapuBaThCs, OOCYXJaTh TMPOIECC UM pe3yJbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHS C JPYTMMHM YJE€HAMH KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpamMMbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOZIHO OMNEpUPOBATHh TOHATHUEM: CTEMEHb C IIeJIbIM MOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB JUIA PELIEHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIeHus 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpPaBHEHHUU,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpAaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allliapara aiareopsbl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIPENETCHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM OKA3aTEeIIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIB30BATh MX TpadUKH A1 pEUIeHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHHUYEHHBIC IOCJIEIOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIINH
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUPOBaTh TMOHATUSIMHU: HATypalbHOE U IEJI0€ YHCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHMUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJB30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIICIOBAHUS (DYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (Gopmynon wuim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHOXECTBO JeHCTBUTEIBHBIX YHCEIT. https://educont.ru/
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 19 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 https://educont.ru/
[eJIBIM TIOKa3aTesieM
3 ApudmeTrndeckuii KOpeHb N-0i CTETICHH. 16 1 https://educont.ru/
WppanmonansHble ypaBHEHUS
4 TpUroOHOMETPUYECKHUE BBIPAKECHUS U 36 1 https://educont.ru/
ypaBHEHUS
5 IToka3zarenbHas pyHkums. [lokasarenbHble 7 1 https://educont.ru/
ypaBHEHUS
6 Jlorapudmuueckast GyHKIIHSL. 17 1 https://educont.ru/
Jlorapudmuueckue ypaBHEHUS
7 TToce0BaTeNnbHOCTH U IPOTPECCHH 7 1 https://educont.ru/
8 HenpepriBabie pynkiuu. [IponsBoanas 18 1 https://educont.ru/
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 4 ’ https://educont.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 23 1 https://educont.ru/
MPOU3BOAHOMN
5 I'padviku TPUTOHOMETPHUYECKUX (PYHKITHIA. 24 1 https://educont.ru/
Tpuronomerpruyeckue HepaBeHCTBA
3 TlepBoOGpa3Has ¥ HHTETPa 12 1 https://educont.ru/
4 HppanmonansHble, MOKa3aTelbHbIE U 14 1 https://educont.ru/
norapuMUUecKre HePaBeHCTBA
5) Harypanbnblie u nienbie yucia 7 1 https://educont.ru/
CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX https://educont.ru/
6 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 10 1
ypaBHEHUH
7 3amaun ¢ mapameTpamMn 16 1 https://educont.ru/
8 KommiekcHbie uncna 10 1 https://educont.ru/
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 20 5 https://educont.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
Nucrpykrax mo OT u I1b (MOT-002-16,
1 NOT-005-16). MHOKeCTBO, Oliepaliiy Ha,g 1
MHOKECTBAMU U UX CBOMCTBA
Huarpammsl Ditniepa-Benna. [Ipumenenue
2 TEOPETHUKO-MHOKECTBEHHOIO almapara JJis 1
penieHus 3aay.
Panmonaneueie yncna. OOBIKHOBEHHBIC U
3 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
penieHus: MpUKIAIHBIX 33124
6 JericrBurenbHble yncna. PanmonansHbie U 1
MPpALMOHATIbHBIE YHCIIa
7 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
8 Mopynpe JeNCTBATEIBLHOTO YHCIIA U €r0 1
CBOMCTBa
9 [TpuGnuxEHHbBIE BHIYMCIECHUS, TPaBHUIIa 1




OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

10

11

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

MHoro4wieHsl OT OJHON MEPEMEHHOM.

JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

13

MHoOTro4JIeHBI ¢ TeNBIMHA KO3 QHUITHeHTaMHU.
Teopema Buera

14

15

16

Pemenne cucreM TMHENHBIX YPAaBHEHUI

Martpuna cucTeMbl JMHEHHBIX YpaBHEHUH.
Omnpenenurens MaTpuiel 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Onpenenurens MaTpulbl 2X2, ero
reOMEeTPUYECKUI CMBICT M CBOMCTBA;
BBIYUCIICHHUE €r0 3HaUeHUs

17

[IpuMeHeHue onpenenuTens A peuieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

18

19

Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponbHas padora: "PannonanbHble

ypaBHEHHUs U HepaBeHCTBA. CrucTeMsl
JMHENHBIX ypaBHEHUN"




20

OyHKIWS, CIIOCOOBI 3a1aHUs (YHKITUH.

B3aumno oOparubie ¢pynkiuu. Kommnosumnus

GyHKIMHA

21

22

23

I'paduk pynkumu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

OO0nacTp onpeneneHus 1 MHOKECTBO
3HaueHnit pynkiuu. Hynu hyskmmm.
[TpomexyTKH 3HAK TOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIIUU.

[Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

24

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLHU Ha IPOMEKYTKE

25

26

27

Jluneiinas, kBajpaTuuHas u 1poOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCieI0BaHue U
MOCTPOCHHE TPAPUKOB ITUX (PYHKLIUH
DJIeMEHTapHOE UCCIIEIOBAaHNE U
MOCTPOCHHE TPAPUKOB ITUX (PYHKLUH

28

29

30

CreneHs c 1ebIM IT0Ka3areneM. buaom
Hrrotona

CreneHsb ¢ IeIbIM MoKa3areneM. bunom
Hrrotona

CrenenHast GQyHKIUS C HATypalIbHBIM U
LIEJIBIM OKa3zaTeneM. E€ cBoicTBa u

rpadux

31

KonTponbhas pabota: "Crenennas




¢ynkuus. E€ coiicTBa u rpadux”

Apudmerndeckuii KOpeHb HATypaIbHOMN

32 CTEIIEHU U €ro CBOMCTBA

33 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTETEeHH U ero CBOMCTBA

34 [Ipeo6pa3oBaHMsl YUUCIOBBIX BBIPAXKEHUI,
COJIEpKalNX CTENEHU U KOPHU

35 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalIiX CTENEHU U KOPHU

36 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIeprKalNX CTENeHH U KOPHH
Uppanmonanbusie ypaBHeHus1. OCHOBHBIE

37 METO/Ibl PEIICHUS] UPPAIMOHATBHBIX
ypaBHEHUI
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

38 METO/IBI pEIIEHUS HPPAITUOHATBHBIX
ypaBHEHUH
WppaunonanbHbie ypaBHeHHs. OCHOBHBIE

39 METO/Ibl PEIICHUS HppalMOHAIBHBIX
ypaBHEHU I

40 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUHU
HPPALMOHATIBHBIX YPABHEHUN

41 PaBHOCWIIBHBIE TIEPEXO/IBI B PEIICHUHT
HUPPALMOHATLHBIX YpaBHEHUHN

42 PaBHOCHIIBHBIE TTEPEXO/IbI B pELHICHUU
MPPALMOHATBHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUU

UppaLMOHATILHBIX YPaBHEHUN




44

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
KakK (PyHKIIMM OOpaTHOW CTENEHHU C
HaATypaJIbHbIM I1OKa3aTeleM

45

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (yHKIIMHM 0OpaTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM

46

47

Kontposbnas pabora: "CBoiicTBa u rpadux
KOpHs N-oii creneHu. MppanroHansHbie
ypaBHeHUA"

CreneHb C pallMOHAIBLHBIM MTOKa3aTelIeM 1
€€ cBOMCTBA

48

IToHsiTHE YNCTTOBOM OKPYKHOCTH.
OTBICKaHUE TOYEK Ha YHCIOBOM
OKPY’KHOCTH.

49

[ToHsiTHE YNCTTOBOM OKPYKHOCTH.
OTBICKaHME TOYEK Ha YHUCIIOBOH
OKPY>KHOCTH.

50

51

Jyru 4ucinoBoy okpy>kHOCTHU. JlyInHA 1yru
YU CIIOBOW OKPY’KHOCTH.
UucioBas OKpY>KHOCTb Ha KOOPAMHATHOU

mockocTi. KoopauHaThl TOU€K YUCIOBOM
OKPY>KHOCTH

52

YucnoBast OKpYKHOCTh HA KOOPAMHATHOM
IJIOCKOCTH. JIeKapTOBBI KOOPAUHATHI TOUEK
YUCJIOBOM OKPY>KHOCTH

53

YucnoBasi OKpY>KHOCTh HA KOOPAMHATHOM
IIJIOCKOCTH. /{ekapTOBBI KOOPAMHATHI TOUEK
YUCJIOBOW OKPYKHOCTH




Tpuronomerpuyeckas OKpyKHOCTb,

54 OTpeieJICHUE TPUTOHOMETPUUECKHUX
(GYHKLUH YUCIOBOIO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

95 OnpeieNICHUE TPUTOHOMETPUUECKHUX
(GyHKIUI 9UCIOBOTO apryMEeHTa

56 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC
YHICIIOBOTO apryMEHTa

57 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC
YHCIIOBOTO apryMeHTa

58 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

59 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC
YHCIIOBOTO apTyMEHTa

60 Tpuronomerpuueckue GyHKIUU YUCIOBOTO
apryMeHTa

61 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

62 ®yHKIws y=Sin X, ee CBOWCTBa U rpaduK

63 OyHKIMS y=COS X, €€ CBOWCTBA U TpaduK

64 Penienne TpUroHOMETpUUECKUX YpaBHEHUH
C TMOMOMIBIO rpahuKOB
Wnctpykrax no OT u I1b (MOT-002-16,

65 HNOT-005-16)IMoctpoenue rpadukoB
TpuroHoMeTpudeckux pyHkimi y=mf(x)

66 [Toctpoenue rpadukoB
tpuroHomerpudeckux ¢yukimii y=Ff(kx)

67 Oyukmus y=tg X, ee cBolcTBa U rpaduK.

OyHKk1Ms y=Ctg X, ee cBoicTBa U rpapuk




68

[IpeobpazoBanue rpaduxos
TpuroHoMerpudeckux GyHkuui. ['paduk
rapMOHUYECKOTO KOJIeOaHuUs

69

70

71

OO6patHble TPUTOHOMETpUYECKHE QYHKIIUU

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC,
ApPKKOTaHT€HC YHCIOBOrO (YIJIOBOTO)
aprymeHra

ApKCUHYC, apKKOCHHYC U apKTaHT€HC,
ApPKKOTaHT€HC YHCIOBOTO (YIIIOBOTO)
aprymeHra

72

ApKcCUHYC, apKKOCUHYC U apKTaHI'€HC,
APKKOTAHTE€HC YHCIIOBOTO (YTII0BOIO)
aprymeHTa

73

74

[IpeobpazoBanmne TPUTOHOMETPUUECKUX
BBIPAKECHUI

Pemenune npocreimmx
TPUTOHOMETPUUYECKHX YPABHEHUI

75

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN
METO/IOM 3aMEHBI IEPEMEHHON U
Pa3IoKEHUEM Ha MHOKUTEIIN

76

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN
METO/IOM 3aMEHBI IEPEMEHHON U
Pa3JIOKEHUEM HA MHOKHUTEIN

77

78

Pemenne oqHOpOIHBIX
TPUTOHOMETPUUECKUX YpaBHEHUI
Pemenne oqHOpOIHBIX
TPUTOHOMETPUUECKUX YPaBHEHU,
YPaBHEHHUH CBOASAIIMXCS K OJHOPOIHBIM




79

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

80 o
BBIPAXEHUI

81 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUM

82 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX
BBIPAKCHUI
KonrponsHas padora:

83 "TpUroHOMETpUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUA"

84 [Toka3zarenbHas (pyHKLIMSA, €€ CBOWCTBA U
rpaduk

85 Hcnons3oBanue rpaduka QyHKIHH 115
peueHus: ypaBHEHU I

86 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

87 METO/Ibl PEIIEHUS TOKA3aTENbHbIX
yYpaBHEHUHU
[Tokazarenpubie ypaBHeHUsS. OCHOBHBIE

88 METO/Ibl PEIIEHUS TOKA3aTENbHbIX
yYpaBHEHUHU
[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE

89 METO/TBI PEIICHUS TTOKa3aTEIbHBIX
ypaBHEHUU

90 KonTtponsHas padora: "[lokazaTensHas
¢yuknus. [lokasarenbHble ypaBHeHUS"

91 Jlorapugm umncna. CoiicTBa jJorapudpma




92 Jlorapudm umncna. CoiicTBa jJorapudpma 1

93 JlecsaTHuHbIC U HATYpAJIbHBIC JTOTaPHPMBI 1

94 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1

95 [IpeoOpazoBanue BBIpaKEHHIA, COACPIKALIIX 1
J0rapupMbl

96 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
norapudmbl

97 [IpeoOpazoBanne BEIpAKEHHIA, COACPIKALIX 1
J0rapupMbl

08 Jlorapugmuueckas pyHKIus, €€ CBONUCTBA U 1
rpaduk

99 Jlorapugmuueckas pyHKIus, €€ CBONUCTBA U 1
rpaduk

100 Hcnons3oBanue rpaduka QyHKIHH 115 1
peueHusl ypaBHEHU I

101 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peueHus: ypaBHEHU I
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

102 METO/bI pelIeHus JJorapu(PMUIECKUX 1
yYpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

103 METO/bI pelIeHus JJorapu(PMUIECKUX 1
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

104 METO/IbI PelIeHus JorapuGMUIECKUX 1
YpaBHEHUH

105 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN 1

Jorapu(pMHUECKUX ypaBHEHHM




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

106 .
Jorapu(pMUUECKUX ypaBHEHHM

107 KonTtpomnpHas padora: "Jlorapudmudaeckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUS"
[TocnenoBaTenbHOCTH, CTIOCOOBI 3a/1aHUS

108 [10ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

109 MOCJIeIOBAaTEILHOCTH. VIcTOpUs aHamu3a
OECKOHEYHO MaJIbIX

110 Apudmerndeckas mporpeccusi.
['eomeTpuyeckas nporpeccusi. beckoneuno

11 yObIBaroIasi reOMEeTpUYecKasi IpOrpeccHsl.
CymMma 0eckOHEYHO yObIBarolIei
TeOMETPUYECKOM MPOrpeccun

112 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopmMyia CI0KHBIX TPOLIEHTOB

113 Hcnonp3oBaHne MPOTpeccHy IS PeIICHUS
peabHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

114 Kontponbnas padota:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

115 HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA

116 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIHMA

117 CaoiicTBa (h)yHKIIMNA HENPEPHIBHBIX HA
oTpe3Ke

118 MeTtoa HHTEpBAIOB JJIs pEIICHUS

HCPAaBCHCTB




119 MeToa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

121 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

122 Omnpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOIHOMN

123 IlepBas u BTOpas npou3BOIHBIE KIIAHU

VH

124 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

125 VYpaBHeHME KacaTeabHOU K rpapuky
byHKITUN

126 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (DYHKIIMH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

131 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

132 KonTtponbnas padora: "[IponszBoanas”

133 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HAHUHI

134 Hrorosast KoHTpoJIbHAS paboTa




135 Wrorosas koHTpoJbHAS paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HAHUMN
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Nuctpykrax o OT u I1b (MOT-002-16,
MOT-005-16). [TpuMeHeHIE TPOM3BOIHOM

K HCCIICIOBAaHUIO (DYHKITUHN HA
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnaenue HaHOOJIBIICTO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIIMU Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUHM Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

14

15

16

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH




rpaduKoM

[Ipumenenue npou3BOIHOMN IS
OMpeJIeJICHUSI CKOPOCTU U YCKOPEHHUS

17 nporiecca, 3alaHHOTro (OPMYIION HITH
rpaduKoM

18 Kommnosumus hyHkmmii

19 Komnozumust GyHkiumit

20 Komnosurus ¢yHkimit

21 I'eomeTpuueckue o6pas3sl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOW IIOCKOCTH

93 Kontponbnas padota: "UccnenoBanue
(GyHKIHU ¢ TOMOIIBIO TPOU3BOTHON"
[IpeoOpa3oBaHre TPUTOHOMETPUICCKUX

24 BbIpakeHHil. CHHYC, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTU apTyMEHTOB.
Pemenue TpuroHoMeTpruuecKux

o5 YpaBHEHU ¢ IpUMEHEHUEM (OopMYIT
CHHYCa, KOCUHYCa, TAHT'€HCA CYMMBbI U
Pa3HOCTH apTyMEHTOB.
Pemenue TpuroHoMeTpruuecKux

26 YpaBHEHUI ¢ IPUMEHEHUEM QopMyI
CHHYCa, KOCUHYCa, TAHT€HCA CYMMBbI U
Pa3HOCTH apTyMEHTOB.
dopmysl puBeneHus, GOPMYIIBI

27 JBOMHOrO aprymeHTa. Pemienue

YpaBHEHUI ¢ IPUMEHEHUEM PopMYyIT




NpUBEICHUS U POPMYII IBOWHOTO
apryMmeHra

@opMyiia NIOHUKEHHUS CTEIICHH.

28 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
(GyHKIMH B TpOU3BEICHHE.
dopmyiia HOHUKEHUS CTEIICHH.

29 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX
(GyHKIMH B TpOU3BEICHHE.

30 [IpeoOpa3oBanue npou3BeIeHUS
TPUTOHOMETPUUYECKUX (PYHKLHUN B CyMMY

31 [TpeoOpa3oBanue BeipaxkeHus: A Sinx+B
COSX K Buy Sin(x+t)
Perienue TpUroHoMeTpHUUECKUX

39 YpaBHEHHH CBEJICHUEM UX K OTHOPOJIHOMY
YPAaBHEHUIO BTOPOH CTEIIEHU
OTHOCHTEIIFHO MTOJIOBUHHOTO apTyMEHTa.
Pewrenue 3ama4 o reme:

33 "IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BbIpaXKeHUI"

34 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapUKu

35 Tpuronomerpudeckne QyHKIUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne GyHKIIUH, UX




CBOWCTBA U TpapuKu

39

40

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

42

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43

44

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
PelreHne TpUroHOMETpUYECKUX
HEPaBEHCTB

45

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

46

47

48

Pemenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

Konrtponsnas padora: "[IpeobpasoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHH.
I'paduku TpUroHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpruueckre HepaBeHCcTBa"

ITepBooOpa3Has, OCHOBHOE CBOMCTBO
NePBOOOPA3HBIX

49

[TepBooOpazHble 3neMeHTapHbIX (QYHKIUH.




[TpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX

[TepBooOpazubie 3eMeHTapHbIX (QYHKIUH.

50
[TpaBuia HaX0XICHHUS IEPBOOOPAZHBIX

51 Hurterpan. ['eomeTpudeckuii CMbICT
UHTErpaia

59 Brruncnenue onpenenéHHOro HHTErpaia
no hopmyne Herorona-JleliOnuma

53 Beruuciienue onpenenéHHOro MHTErpana
no hopmyne Herorona-JleliOnnma

54 [IpuMeHeHMe UHTErpana A HaXOXKACHUS
IUIOIIAeH IIIOCKUX GUryp

55 [IpumeHneHue nHTerpana s HaxoXKIACHUs
00BEMOB r€OMETPUIECKHUX TET

56 [Tpumeps! pemenuit quddepeHnnaIbHbIX
YpaBHEHUU

57 [Tpumeps! pemeHuit quddepeHnnaIbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAECITMPOBAHUE

58 peaJIbHBIX MPOLIECCOB C MTOMOLIBIO
g depeHInaIbHbIX YpaBHEHHUM

59 Konrtponsnas pabora: "[lepBooOpasHas u
uHTerpan”

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

61 OcCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

62 OCHOBHBIE METOABI PELLIEHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

63 Jorapu(MUUECKUX HEPABEHCTB

64 OCHOBHBIE METO/IbI PEILICHUS
norapuMIUYECKUX HEPABEHCTB

65 OcHOBHbIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB

66 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB

67 OCHOBHBIE METO/IbI PEILICHUS
UppaIMOHATLHBIX HEPABEHCTB
Wuctpykrax no OT u [1b (MOT-002-16,

68 NOT-005-16). I'papuueckue meTo b1
pelIeHUs UPPALMOHATIBHBIX YpaBHEHUI

69 I'padrueckue METOIbI pELICHNUS
MOKa3aTeIbHBIX YPABHEHUI

20 I'paduueckue METOIBI pELICHNUS
JoTapu(PMUYECKUX YpaBHEHUM

7 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padrueckue METOIBI peLICHUS

72 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
KonTponbhas pabora: "UppatnmonanbsHele,

73 MoKa3aTebHbIE U JJoTapuMudecKkue
HEpaBeHCTBA"

74 Harypanbnble u niensie yucna

75 [IpuMeHeHne TPU3HAKOB JIETUMOCTH

OCJIBIX YUCCII




76

[IpuMeHeHue NMpU3HAKOB ACIUMOCTH
mensix yncen: HOJ u HOK

77

78

[IpuMeHeHne MpU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK
[IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEII: OCTATKH 10 MOIYJIIO

79

[IpuMeHeHue MpU3HAKOB ACITUMOCTH
LEJIBIX YMCEIT: anropuT™ EBKina s
pelIeHus 3a/1a4 B IEIbIX YHCIIax

80

81

82

Kontposnbnas pabota: "Teopus 1enbix
yucen"

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CICACTBUA

OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKYITHOCTEN PAllMOHAJIBHBIX YPaBHEHUN

83

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN UPpaIMOHATbHBIX
YpaBHEHUU

84

85

86

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMU4IeCcKux
ypaBHEHUU




87

88

89

90

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB

[IpuMeHeHue cucTeM K perieHuto
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAYKH U pPeaIbHON
KU3HU, HHTEPIPETAUS TOTYyYECHHBIX
pe3yNbTaToB

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00JacTel HayKH U peallbHOMN
YKU3HU, UHTEPIIPETALUS TOJTYYeHHBIX
pe3yabTaTOB

Kontposnbnas pabora: "Cucremsi
paIoHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHuUi"

91

92

93

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanmonaneHble HEpaBEHCTBA C
napameTpamu

PanmoHanbHBIE CHCTEMEI C InmapamMeTpamu

94

95

HppaumnoHanbHble ypaBHEHMS,
HEPABEHCTBA C ITapaMeTpamMu
HppanmnoHaibHbIe CUCTEMBI C
rapameTpamu

96

[TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C




rapameTpamu

97

98

Iloxa3aTenbHBIE CHCTEMEI C ImapamMeTpaMu

Jlorapudmuueckue ypaBHEHUS,
HEepaBEHCTBA C [apaMeTpaMu

99

100

101

Jlorapudmuaeckue CUCTEMBI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHUS C
napamMeTpamu

TpuronomeTpuueckre HEpaBeHCTBA C
rapaMeTpamu

102

103

104

105

106

TpUroHomeTpu4ecKue CUCTEMBI C
rapameTpamu

[TocTpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYallUil C MOMOILBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYallUH C IIOMOILBIO CUCTEM YPaBHEHUM
C nmapaMeTpamMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYallUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapamMeTpamMu

KonTponbnas pabora: "3anauu c
napaMmerpamu”

107

KommiekcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHUEecKas (popMbl 3arucu




KOMIIJICKCHOT'O YHncCJia

KowmrmiekcHbie uncia. Anredpanyeckas v

108 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

109 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMHU YU CJIaMHU

110 Apudmernueckre onepanum ¢
KOMIUIEKCHBIMHU YU CJIaMHU

111 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW IIOCKOCTH

112 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTH

113 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa

114 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YUCEeN JUIs

115 pemeHust GU3NYECKUX U reOMEeTPUIECKUX
3aja4

116 Kontponbnas padota: "KommiekcHbie
gucua"

117 [ToBTOpenue, 06001IEHNE,
cucTteMaTu3anus 3HaHui: "YpaBHeHUs "

118 [ToBTOpenue, 06001IeHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600MIIEHNE,

119 CUCTEMAaTH3alysl 3HaHUH: Y paBHEHUS.

Cucremsl ypaBHeHUI"




120

[ToBTOpenue, 060061IeHNE,

1

cucrtemaTtusanus 3Hanuil: "HepaBencrna'

121

122

[ToBTOpeHue, 060061IeHNE,
cucreMmarusauus 3Hanuii: "HepaBeHncrsa'

1

[ToBTOpeHue, o600IIEeH e,

1

cucrtematusanus 3Hanuil: "HepaBencrna'

123

[ToBTOpeHue, 060061IeHNE,
cucrtematusanus 3Hanuii: "l[IpousBoHas u
e€ nmpuMeHeHue"

124

[ToBTOpeHue, 0600IEeHNE,
cucreMmarusauus 3Hauui: "lIponsBoaHas u
e€ npumeHeHue"

125

126

127

[ToBTOpEeHME, 0000IIEHNE,
cucreMmarusauus 3Hanui: "lIponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3Hanui: "MHTerpan u ero
IpuMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucreMaru3anus 3Hanui: "MHTerpan u ero
IpuMeHeHue"

128

[ToBTOpenue, 0600IIEHNE,
cucreMaTtu3aius 3Hanuii: "MaTerpan u ero
IpuMeHeHue"

129

130

[ToBTOpenue, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

[ToBTOpenue, 060061IeHNE,




cucTeMaTu3aius 3Hanuii: "Oynkuun"

[ToBTOpEeHue, 0600IIEH S,

131 y -
cucTeMaTu3aius 3Hanuii: "Oynknun"

132 [ToBTOpeHME, 0000IIEHNE, 1
cucremaTtusanus 3Hanuii: "OyHkuun"

133 Maremaruka B mpoQecCHOHaTbHON 1
NeSTEIbHOCTH YEJIOBEKa

134 Hroroast koHTpoIbHAs paboTa 1 1

135 Hrorosas koHTpoJIbHAsT paboTa

136 [ToBTOpEHME, 0606H_[eHI:Ie, 1
CUCTEMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOTO aHaJlu3a, TeOMETPHS.
AnrebOpa u Hadasa MaTeMaTUYeCKOro aHanmu3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakiueit Mopakosuya A.I'., OO111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

MaremMatuka: anredpa u Hayajaa MaTeMaTHUYEeCKOTO aHaJIu3a, TeOMETPHSI.
Anre0Opa u Havasia MaTeMaTU4YecKoro anainusa (B 2 yactsax), 10 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u npyrue; nosa
penakuueit Mopakosuua A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Maremartuka: anredpa u Hayajga MaTeMaTHUYEeCKOTO aHaAJIu3a, TeOMETPHSI.
Anrebpa ¥ HadaJla MaTeMaTU4ecKoro aHanusa (B 2 yactsx), 10, 11 kinacc/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u 1pyrue; nosa
penakiueir Mopakosuua A.I"., O6111eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HMHA»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



bu6mmoreka IJOK

https://m.edsoo.ru/
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