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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anrebpa U Hauaja MaTeMaTHMYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpelHero oOIiero ooOpa3zoBaHUs,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ass
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblii Kypc anreOpbl M HadaJl MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IblBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IMH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX JAJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BATh
000011eHne W KOHKpETHU3aIuio, a0CcTparupoBaHWE U aHAJIOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHaln3a» 00ydYaroluecs MOJy4aroT HOBBIM OMBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH pealbHbIX CUTYallHi,
UHTEpHpETAallud  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuu@uky ydeOHOH
NEeATEIbHOCTH, TpeOyroled MNPOJOJDKUTEILHOM KOHILIEHTPAlMM BHUMAHMS,
CaMOCTOSITENIBHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yJbTart.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTUYeCKOro
aHaJIKM3a JICKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIAETEHBI CIEAYIOUINE COAEpKaTeIbHO-METOANYecKue TuHNM: «Yucna
U BBIYUCIICHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JiIoTMKa». Bce OCHOBHbIE



COJIPKATETHbHO-METOIMYECKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOy4yeHus: Ha YpOBHE CpeaHero oOmero oOpa3oBaHMs, €CTECTBEHHO OTOHSS
Apyr Apyra W MOCTENEHHO HACHIASCh HOBBIMA TeMaMU U pasfenamu. [laHHBIHI
y4eOHBIA KypC SIBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEequHSET B cebe
COJIep’)KaHNE HECKOJbKMX MAaTeMaTHYeCKUX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM ariapaToM, Y HUX TOCJIeI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYeCKyI0 MOJENb pPealbHOU
CUTYyallud, IPUMEHATh 3HAHUS, TOJyUYEeHHBIC MIPU M3yUYEeHUU Y4eOHOTO Kypca, IJis
PEIIEHHSI CAaMOCTOSATENEHO C(HOPMYIMPOBAHHON MAaTEeMAaTUYECKOH 3a/1auH, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKast JUHUS «Yuclia U BBIYUCICHUS» 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemHero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0s MCIOJIB30BAHUE Pa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIE BBIpaXXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATypPaJIbHBIX, IIEIIBIX,
pallMOHANBHBIX ~H  JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM H3 3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepaluu: JIeJCHHE HaIemo,
OTIEpUPOBAaHME OCTAaTKaMW HAa MHOXKECTBE IIeNIbIX YHCEed, OCOObIe CBOWCTBA
paIMOHATFHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHUECKIE ONEPAIUH, & TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH UX TPUMEHEHUS IIJISl PEIICHUs Pa3uYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH PEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpamMmbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibprare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHANBHBIX, TMOKA3aTelIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUW, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIUK C TIOMOINBIO TIPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rtel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  palMOHATbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTeNneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpanvecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYy4arolmuXxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuil, paboOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npepiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBI JJI PEIIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTrMMM JIMHUSMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUYEeHH MaTepuana. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHME
ynensieTcs: (GopMHpPOBaAHUIO YMEHHUS! BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
paznuyHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi U cioBecHoi. Ero msyudenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYYarOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauky CIOXHBIX (QYHKIMHA, ONPENEeNiaTh HMX HAWOOJIbIINE W HAaWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MaTeMaTH4ECKUX MOJENEH peaJbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4Ilee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU MaTe€MaTU4YECKOIro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HABaTh IPOSIBICHUS
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONIUXCSI PEe3ybTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaX.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTMKa» BKJIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKUA. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpejiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ TNPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOYy4arolleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH M HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTUKH KaK HayKd CJeAyeT MpPU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIECHUS
00y4aronuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIEIUPOBAHMS, KOTOPBIE MPU3BaHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHbIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeld C IOMOIIBI0 ammapara airedopel U
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIBIM U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMYy.
HesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB pEIICHHS NPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MPoIlecce U3yUYeHUsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wusyuyenme yuebHOro kypca «Anrebpa uW Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue apodu. Ilpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApudpmeTnueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JNEUCTBUTEILHOTO YHUCHa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosbe3oBanue
MOJIXOAIIECH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NMPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M APKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bl PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPKALTUX JTOTapu(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHus
Jorapu(MUUYECKIX ypaBHEHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS IS pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3aJa4d C NOMOILIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTYyald C IMOMOIIBIO
YpPaBHEHU W HEpaBeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3agaHus (yHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Komnozunust ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompeneneHuss 1 MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkumu.
[TpomMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. TIpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosnbliiee 1 HauMeHblee 3HauyeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHHas (QYHKIUU. DIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM U IEJbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHBIM ITOKA3aTEJIEM.

[Toka3zatenbHast U Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLICHUS] YpaBHEHUI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHX
(GyHKUIUNA YUCIOBOTO apryMEeHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBbHBIX IPOLECCAX U SBICHUSAX.
['paduku peabHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCIELOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON UHIYKLIHH. MoOHOTOHHBIE " OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YyOBIBAIOUIEH reoMeTpHYeCcKOon
nporpeccun. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyiia CII0KHBIX
npoleHTOB. Mcrnosib30BaHWE TIPOTrPEecCHH IS PEIICHUS pealbHbIX 3aaad
IIPUKJIATHOTO XapakTepa.



HemnpepsiBHble (GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynknuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKUi U
(bu3znyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QyHKIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkuui.  [IpousBomHas  cyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JI0rHKA

MHOXeCTBO, OIlepaly HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Olinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yucna. [IpumeHeHrne NprU3HAKOB NEIUMOCTH LIENBIX
yucesa, HauOoybuik ol nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa uist pemeHus
3a7a4 B LEJIBIX YUCTIaAX.

Kowmrmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 PazIUYHbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DYyHKUMH U TPaPUKH

I'paduk xommosunum GyHKIUHA. ['eoMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI MCCIEIOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a]a4 U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenme  HamOONBIIET0O M HAMMEHbBIIET0  3HAYECHUU
HENpephIBHON (YHKIIMH HAa OTPE3KeE.

[IpumMeHeHrne NpPOW3BOMHOM I HAXOXKICHHUSI HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Jadax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. ['eomeTprueckui CMBICII VHTErpala. Brruncnenne
onpeaenéHHoro uuTerpaia o popmyne Herotrona-JIeibuua.

[IpumeHeHue wHTErpana i HAXOXKIEHUsS IUIOWAAel MIoCKuX ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBIO  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIOJBb30BaHUE D3THUX JOCTIKEHHMH B JApPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTONUYUBOTO OyAYyLIErO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKkTUBHOCTH), (PM3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHMYeCKOMy  OOpa3oBaHMIO U
caM000pa30BaHMI0 HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONW M COLMAIBHON
Cpelbl, 0OCO3HaHHUE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKUX MPOOIeM, OpUEeHTALUS
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0JjacTu
OKpY)Karolled cpeapl, IUIAaHWPOBAHHWE IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPY KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NpPAKTUKW, [OHUMaHHE
MaTEMaTHYECKON HayKM Kak c@epbl 4YeJIOBEUECKON MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKH ¥ MaTeMaTU4YeCKOW KYJbTypOM Kak CpEACTBOM IIO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHus MOHATUM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLWH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH TPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYyJIUPOBAaTbH U  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPUIIATENbHbIE, €UHIUYHbIEC, YACTHBIE U 00I1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(IpsiMbIE U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOBL;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPUEB).



ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpMYyITUpPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIIATHI WH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparuecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEUICHUS 3aJauH,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuasnora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIHUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MIPEACTABIATh PE3YIbTATHl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(DOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMHM  IO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ysbTaTa PEHICHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, paclpenessiTh
BUIIBI pabOT, JIOrOBAapUBAThCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCJIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPpoOM ¥ TIPOILEHTH I PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOAHO OMEpUpPOBATh MOHITHEM: CTEINEHb C ILEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEM;

CBOOOMHO OINEpPUPOBATh MOHATUSAMU: JOorapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUSAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHsS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IelbiMH KO3(h(dULIMEHTaMH, KOPHH MHOTOYJIEHA, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIsl peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENh MATpULbl 2 X 2 U €ro IeOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHauTeNs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
IIPUMEHSATh ONPEACIIMTENN Ul PEIICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

WCIIOJIb30BaTh CBOMCTBA JorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jorapu(pMHUECKre YpaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl Ui PEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEI0BATh
IIOCTPOEHHbIE MOJIETIH C MCIIOIb30BaHUEM allnapara ajareopsi.

DyHKUMH U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHHS] U MHOXKECTBO
3Ha4eHU! QYHKIUHU, HYJIU GYHKIMU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanydeckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTejaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HATypaJbHBIM I10Ka3aTelleM;

ONepUpOBaTh MOHATUSMH: JIMHEHHas, KBaJpaTHYHAs M JpOOHO-TUHEHHas
(yHKLINY, BBITOJTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (YyHKUIUN JUIS  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3a:

CBOOOMHO OMEpUPOBaTh MOHATHIMH: apuUPMETHUECKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi T€OMETPUYECKasi MPOrpeccHsi, TMHEWHBIN U
AKCTIIOHEHIMATIBHBIN poCT, (opMysa CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEpPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OIEpUPOBATh TMOHSATHSMU: HEIMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIIMHA, aCUMOTOTHI rpaduka QyHKIHH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pELICHUs 3a]1ay;

CBOOOJIHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOAHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, NPOU3BE/ICHHS, YACTHOTO U KOMIO3UIIMU
NBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (DYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON st
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar sl OMUCAHUs PEaIbHbIX
MPOLIECCOB U SBJICHUM, IPU PEIICHUH 33]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OIpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydyaroIIMiiCSd MOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOrO aHAIIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIEIUMOCTH
uensix yncen, HOJl u HOK HaTypanbHBIX 4Mces AJis peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JTUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpamdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETHICCKUE ONEepaIllui ¢ HUMHU H
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOMHO OMEpUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh WX PELICHUS C  TOMOIIBIO
PABHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI T PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppAaLMOHAJIbHBIE, MIOKa3aTEeJbHBIE,
jJorapupMuUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
COZEpIKAIKE MOIYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMH U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK (GYHKUUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

npUMEHATh GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajmn3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONepUpoBaTh TMOHATUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C MOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs nudpepeHnanbHbIX YpaBHEHUM;

pemath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(pPOBHIE)
n/n NMPOrpamMMbl Bcero Konrpoarbie o0pa3oBaTe/IbHbIE peCypChl
padoThI
MHOK€eCTBO AEUCTBUTEIBHBIX YHCEL.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 )
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUU
) Oynkuuu u rpaduku. CreneHHas QyHKIHS ¢ 12 |
LIEJIBIM TOKa3aTelIeM
3 Apudmerndeckuii KOpeHb N-0l CTENIECHHU. 15 |
HppanuoHaibHbie YpaBHEHUS
4 [oxazatenpHast pynkius. [TokazaTenbHbIe 10 1
YpaBHEHUSA
5 Jlorapugmuueckas QyHKIUS. 13 1
Jlorapudmuuecknue ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U ” |
YpaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs 5 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(pPOBHIE)
n/n NPOrpaMmblI Bcero Koutpoasusre o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 I/ICCHGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpa3Hast 1 HHTETpaI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKITHIA. 14 |
TpuronomeTpuyecKkrue HEpaBeHCTBA
4 HppanuonanbHble, OKa3aTEIbHbBIE U 24 1
norapuMuuecKre HePaBeHCTBA
5 KommiekcHble uncna 10
6 Harypasbnble u 1iensle ynucia 10 1
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapuGMUIEcKux 12 1
ypaBHEHHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINAS 16 1
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

Jara nuzyyenus

npuMevanue

MHO)KGCTBO, oncpanr Hal MHOXCCTBAMU

! 1 UX CBOMCTBA !

2 Huarpammsl Ditnepa-Benna 1

3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO ]
anmapara Jijisl pelieHus 3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U

4 JeCATUYHbIE ApOOH, POLIECHTHI, 1
OeCKOHEUYHBIC TIEPUOANYECKUE IPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U

5 JECSATUYHBIEC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHE TPOOH

6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelLIeHHS TPUKIIAIHBIX 3a/1a4

7 [Tpumenenue qpobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIagHbIX 3324

2 JeiicTBuTenbHbIe yncia. PanmonaabHbIC U 1
HMppalMOHAJIbHBIC YHCIIA

9 Apudmerndeckre onepanum ¢ |
JIECTBUTEIIFHBIMUI YK CIIaMHU

10 Moayinb IEMCTBUTENBHOTO YUCIIA U €T0 1
CBOMCTBa

1 [TpubmmxE€HHBIC BEIYUCIICHUS, TPABUJIA |

OKpYTJIEHUS, MPUKUJIKA U OLIEHKA




pe3yJibTaTta BEIYMCIEHUN

12

OCHOBHBIC METO/BI PEIICHHS IIENTBIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPABEHCTB

13

OcHOBHBIE METObI PEIICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOTO4JIEHAa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO4IEHBI C LEIBIMH
koapunuentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHHI

18

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JTUHEHHBIX YPaBHEHUN.
Onpenenurtenb MaTpUIBI 2X2, €r0
IF€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €TO 3HAYCHUS

20

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

21

IIpuMeHeHue onpenenuTens A peleHus
CHUCTEMBI IMHEHHBIX YPaBHEHUI

22

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI




23

Pemrenue npukiiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHHBIX YPaBHEHU

24

KonrponsHast padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo oOpaTHbIe GyHKIIUHU.
Kommosurus ¢hyHKImit

26

I'paduk pynkmmm. InemeHTapHbBIC
npeoOpazoBanus TpaduKoB (YHKIIHI

27

OO6nacTh onpenenaeHus] © MHOXKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuuu.
[TpoMeXyTKH 3HaK IIOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (PYHKIINH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMBl 1 MUHIMYMBI (DyHKITUH.
HawnGonpuiee 1 HanMeHbIIee 3HAUCHHUE
(GyHKINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
nuHelHas GyHKIuu

31

DneMeHTapHOe UCCIIEJOBAaHUE U
MOCTpOEHHE TPaUKOB ITUX QYHKIUN

32

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTpOEHHE TPaUKOB ITUX QYHKIHUN

33

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom
HrroTona

34

CrereHs ¢ OCJIBIM ITOKA3aTCIICM. bunom




HrroTtona

CrenenHast GyHKIUS C HATypalIbHBIM U

35 LenbpIM nokazareneM. E€ cBoiicTBa u
rpadux

16 Kontponbnas padota: "CreneHnnas
¢dbynkums. E€ cBolictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,
COJIEp>KaIINX CTENeHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
COJIEpIKAIMX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
COJIEpIKAIMX CTENEHU U KOPHU
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

43 METO/IbI PEIICHUS HPPALMOHAIBHBIX
ypaBHEHUI
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

44 METO/BbI PEIIECHNS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT
HUPPALMOHATIBHBIX YPaBHEHUM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUU

PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT

47 UPpaLMOHAIIbHBIX ypaBHEHUN

43 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT
UppalMOHANIbHBIX YpaBHEHUN
CBoiicTBa U rpaduk KOpHS N-0i CTENEHN

49 KaK (YHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTelleM
CBoiicTBa U rpaduk KOpHS N-0i CTENEHN

50 KaK (yHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelIeM
Kontponbnas padota: "CsoiicTBa u

51 rpaduk KOpHS N-Oi CTENEHH.
WppanmonanbHble ypaBHeHHS"

57 CreneHb ¢ palluOHAIbLHBIM MTOKA3aTENEM U
e€ CBOICTBa

53 CreneHsp ¢ pallMOHaJIbHBIM [IOKA3aTENEM U
e€ CBOICTBA

54 CreneHb ¢ paluOHAJIbHBIM MTOKA3aTEIeM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIMH 115
peLIeHUs ypaBHEHUI

57 Hcnons3oBanne rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM

53 [TokazarenbHble ypaBHEHUS. OCHOBHBIE

MCTOABI pCHICHUS ITOKAa3aTCIbHBIX




YpaBHEHUU

[TokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 METO/BbI PEILICHUS TIOKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUSI. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUI

61 Kontponbras padota: "[lokazaTenpHas 1
¢bynakums. [Toka3zarensHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTa norapugpma 1

63 Jlorapudm uncna. CBoiicTBa morapupma 1

64 Jlorapudm uucna. CoiicTa norapugpma 1

65 JlecsaTruHbIC M HaTYpaJIbHBIC JTOTAPU(MBI 1

66 JlecaTuuHble U HATypaJbHbIE JOTapupMbl 1

67 [IpeoOpazoBanue BhIpaKEHUH, |
coJiep KaIImx jJorapudmMbl

68 [IpeoOpazoBanme BeIpaKEHUH, |
coJiep KaIIux JorapupmMbl

69 [TpeoOpazoBaHue BhIpaXKEHUH, !
COZIepKAIIHX JIOTapU(PMBI

70 Jlorapudmuuaeckas pyHkmnus, e€ cBoicTBa |
1 rpaduk

71 Jlorapudmuueckas pyHKuus, €€ CBOKWCTBA |
1 rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMM 115 1
peLIeHUsT ypaBHEHUI

73 Hcnons3oBanne rpaduka GyHKIUN 115 1




peLIcHUs ypaBHEHUI

Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

74 METO/IbI PEIICHUS Jorapu(PMHIECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

75 METO/bI PEIICHHUS JIOTApUPMUUECKUX
ypaBHEHUI
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

76 METO/bI PEIICHHUS JIOTApUPMUUECKUX
YpaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
norapu)MUYECKUX ypaBHEHUN

73 PaBHOCUIIbHBIE TIEpEXOIbl B PELICHUT
norapuMUYECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudpmuueckas
¢dbynakums. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOI'O apryMEHTa

21 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHUCJIOBOI'O apryMEHTa

%) ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCcHUHYC, apKKOCUHYC U apKTAHT'€HC
YHUCJIOBOI'O apryMEHTa
Tpuronomerpuyeckas OKpyXHOCTb,

84 ONpPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMN YUCIOBOTO apryMeHTa

85 Tpuronomerpuyeckas OKpy>KHOCTb,




onpeeleHue TPUTOHOMETPUUECKHUX
(GyHKIUI YKCI0OBOrO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE

86
bopmyIbl

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI

28 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI

29 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbl

90 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKECHH I

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

0 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

93 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHH I

94 Perienue TpUroHOMETPUUECKUX
YpaBHEHUU

95 Perienne TpUroHoMeTprUUECKUX
YpaBHEHUU

96 Perienue TpUroHoMeTpUUECKUX
ypaBHEHUI

97 Perienue TpUroHOMETPUUECKUX
YpaBHEHUU

08 Perienue TpUroHoMeTprUUECKuX

YpaBHEHUU




PelreHne TpUroHOMETpUYECKUX

99 .
ypaBHEHHI

100 Pelienne TpUuroHoMeTpu4ECKuX
YpaBHEHUU
Kontponbnas pabora:

101 "TpUroHOMETPUYECKUE BHIPAKECHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS

102 nocienoBaTelsHoCcTeER. MeTon
MaTeMaTH4eCKON MHAYKLINN
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 nocJyenoBaTeabHOCTH. McTopus ananmza
OCCKOHEYHO MaJTbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTpuueckas nporpeccust

106 beckoHeyHO yObIBaromiasi reoMeTpuiecKast
nporpeccust

107 CyMMa GeckoHEYHO YOBIBaromen
reOMEeTPUUYECKOI MpOorpeccuu

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyrna CI0KHBIX POLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN POCT.
Uucno e. Dopmyna ClI0KHBIX MPOLEHTOB

110 Hcnonb30BaHue Mporpeccuu Ajsl pereHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas padora:
"[TocnenoBatenbHOCTH U Nporpeccuu’

112 HenpepbiBHBIE QYHKIIUU U UX CBOICTBA




Touxka pa3psiBa. ACUMITOTHI TPaQHUKOB

113 .
byHKIHIT

114 CpoiicTBa (DyHKIMH HEPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa GyHKIIUI HEPEPHIBHBIX Ha
OTpe3Ke

116 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPaBEHCTB

117 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

1138 Meroa UHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIMN 1715 peleHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIMN 1715 peleHus 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH

122 OHpCI[GJIGHI/If:, TE€OMETPUUECKUNA CMBICT
IIPOU3BOIHOM

123 OnpeneneHHue, (bU3UYEeCKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIIH

125 VYpaBHeHHE KacaTeNbHOU K TpapuKy
byHKIIII

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIUN




[IpousBogHas CyMMBbI, IPOU3BEICHUA,

128 . 1
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

129 [TpousBoHAs CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

130 [IponsBoHast CyMMBI, TPOU3BEACHMUS, |
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

131 Konrponsnas padora: "[IpousBoanas” 1

132 [ToBTOpenue, o600mIEeHNE, |
cucTeMaru3anus 3HaHui: "YpaBHeHus"

133 [ToBTOpeHme, 0600mIEHNE, |
cucrtemaTtusanus 3Hanuil: "Oynkuun"

134 HToroBast KOHTpOJbHAs paboTa 1

135 HroroBast koHTpOIBHAS paboTa 1

136 [ToBTOpeHwmE, 0606meﬂpule, 1
CUCTeMAaTH3alusI 3HAHHHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

Jara nzyyeHus

JlonoJTHUTeNbHAS
uHpopmManuA

[IprMeHeHne nporu3BOIHON K
UCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

05.09.2024

[IprMmeHeHne nporu3BOIHON K
HCCIe0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

05.09.2024

[IpruMmeHeHue nporu3BOJHON K
HCCreI0BaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

06.09.2024

IIpuMeHeHne Npou3BOIHON K
UCCJICIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

06.09.2024

IIpuMeHeHne Mpou3BOIHON K
UCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

12.09.2024

[IprMmeHeHue nporu3BOIHON K
HCCie0BaHuI0 (QYHKIMI Ha
MOHOTOHHOCTH U C-)KCTpeMyMBI

12.09.2024

Haxoxnenne HanOoIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

13.09.2024

Haxoxnenue HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

13.09.2024




Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

19.09.2024

10

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

19.09.2024

11

Haxoxnenne HanOoIbIIEr0 U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

20.09.2024

12

Haxoxnenne HanOobIIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

20.09.2024

13

[IprMmeHeHnre nporu3BOIHOM IJIst
HAXO0JKJICHUS HAWJTYYIIIErO PEIICHUS B
MPUKJIATHBIX 3a/1a9ax

26.09.2024

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaWITY4YLIEro pelieHus B
MPUKJIAJAHBIX 3a7a49ax

26.09.2024

15

[Ipumenenre npou3BOIHON s
OnpeJieTICHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHOTr0 POPMYIION UITH
rpadpukom

27.09.2024

16

[IpumeHeHnre nporu3BOIHOM ISt
OTIpesieNIeHUs] CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHOTr0 POPMYIIOi UITH
rpadpukom

27.09.2024

17

Kommozurus ¢pyHKimii

03.10.2024

18

Komnosunus ¢pynkunit

03.10.2024




19 Komnosunus ¢pynkunit 04.10.2024

20 FGOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHEHUH Ha 04.10.2024
KOOPJAMHATHOM MJIOCKOCTH

21 FGOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHEHUH Ha 10.10.2024
KOOPJIMHATHOH MJI0CKOCTH

” KOHTpOszHa;I pabora: I/Iccne):[OBanHe 10.10.2024
(GyHKUIUH C TOMOIIBIO TPOU3BOIHON"

” ITepBooOpazHasi, OCHOBHOE CBOWCTBO 11.10.2024
epBOOOPA3HBIX
[TepBooOpa3HbIe IIEeMEHTAPHBIX

24 dbynakuuii. [TpaBuna HaxoXaeHUS 11.10.2024
epBOOOPa3HBIX
[TepBoOOpa3HbIE dNIEMEHTaPHBIX

25 ¢ynkuunit. [IpaBuna HaxoxKAEHUSA 17.10.2024
epBOOOPa3HBIX

26 Hurerpai. I eoMeTpuyecKkuii CMbICIT 17.10.2024
UHTETrpaia

7 Brruncnenune onpez[eneHH(zro UHTErpana 18.10.2024
o ¢popmyne Herorona-JleitOauia

73 Boruucnenue OHpGI[GHéHH?FO UHTETpana 18.10.2024
o ¢popmyne Hprorona-JleitOauia

29 HpHMeHeime UHTErpaja i HaXOKICHUS 24.10.2024
IUIOINAACH TUIOCKUX (QUTYp

30 HpI/I}V[eHeHI/Ie UHTErpaia i HaXO0KICHUs 24102024
00BEMOB reOMETPUYECKHX TeEIl

31 HpHMepvaemeHHH mddepeHInanbHbIX 75.10.2024
ypaBHEHHH

32 [Tpumeps! pemenunit mudepeHamTbHbIX 25.10.2024




ypaBHEHUU

33

MaremaTudeckoe MOCITHPOBAHHE
pEaIbHBIX POLECCOB C TOMOIBLI0
Qg depeHIaIbHbIX YpaBHeHUN

07.11.2024

34

Kontponbnas padota: "[lepBoobpaszHas u

uHrerpan"

07.11.2024

35

Tpuronomerpudeckue GyHKINU, UX
CBOICTBa U Tpaduku

08.11.2024

36

Tpuronomerpuyeckue GyHKINU, UX
CBOWCTBA U TrpaduKu

08.11.2024

37

Tpuronomerpudeckue QyHKINAU, HX
CBOICTBa U Tpaduku

14.11.2024

38

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TrpaduKu

14.11.2024

39

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TrpaduKu

15.11.2024

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKOHN OKPY>KHOCTH

15.11.2024

41

OT60p KOpHEH TPUTOHOMETPUICCKHIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

21.11.2024

42

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpaBHEHUH € TIOMOULIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

21.11.2024

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILLBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

22.11.2024




Pemienne TpuroHOMETpUYECKUX

44 22.11.2024
HEPABEHCTB
P

45 eIIeHNe TPUTOHOMETPHYECKHIX 78.11.2004
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux 78.11.2024
HEPABEHCTB
P

47 eIIeHNe TPUTOHOMETPHYECKHIX 29.11.2004
HEPABEHCTB
KonTtponsnas padora: "['paduku

48 TPUTOHOMETPHUECKUX (PYHKIIHIA. 29.11.2024
Tpuronomerpuueckue HepaBeHcTBa"

49 OcCHOBHBIE METO/IbI PELICHUS 05.12.2004
MOKa3aTelbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS 05.12.2004
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS 06.12.2004
NOKa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOIbI PELICHUS 06.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS 12.12.2004
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS 12.12.2004
J0rapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METOIbI PELLICHUS 13.12.2024
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS 13.12.2004
Jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS 19.12.2024




UPPALMOHAIBLHBIX HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA

58 19.12.2024
UppaIMOHATLHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHHSI

59 P 20.12.2024
UPPAUOHATILHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS

60 P 20.12.2024
UppaIMOHATBLHBIX HEPABEHCTB
['paduueckue METO/IBI PEIICHUS

61 pacp petier 26.12.2024
UppaIMOHATILHBIX YPaBHEHHIA
['paduueckue METOIbI PEIICHHUS

62 pap petier 26.12.2024
UPPAUOHATIBHBIX YPaBHEHHI
I'padpuueckre MeTOIbl pelICHUS

63 pap pett 27.12.2024
MoKa3aTeIbHbIX YPaBHCHUN
['paduueckue METOIbI PEIICHUS

64 pap P 27.12.2024
MOKa3aTeIbHbIX HEPABECHCTB

65 ['paduueckue METOIbI PEIICHUS
jorapu()MUUECKUX YpaBHCHUI

66 I'paduueckue MeTOIBI peLICHUS
JOrapu(pMHUUECKUX HEPABECHCTB

&7 ['paduueckue METO/IbI PEIICHUS
Jorapu()MHUUECKHX HEPABEHCTB
['paduueckue METOIBI PEIICHUS

68 MOKa3aTENbHBIX U JIOTAPUPMUUECKUX
ypaBHEHUU
I'padmuueckue MeTo bl pemeHus

69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU

70 I'paduueckue MeTo bl pemeHus




NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'paduueckue MeTo bl pemeHus

71 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB
KoHnTtposbras padoTa:

72 "UppaunoHaiibHbIe, MOKa3aTEIbHbBIE U
JorapupMHUECKUe HepaBeHCTBA"
KomruiekcHbie uncina. Anredpanyeckas u

73 TPUTOHOMETpHUYECKast (POPMBI 3aITUCH
KOMIIJIEKCHOTO YnCia
KowmrmnekcHeie yncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIIJIEKCHOTO YhCia

75 Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMH YU CTIaMU

76 Apudmerndeckue oneparnuu ¢
KOMILJIEKCHBIMH YHCIIaMU

77 N3006paskeHne KOMIUIEKCHBIX YMCell Ha
KOOPAMHATHOW INIOCKOCTH

73 N3o06paskeHne KOMIUIEKCHBIX YMCell Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEN JIIs

penieHus GU3NIECKUX U T€OMETPUICCKIX




3aaad

82 Tect "KommiekcHble uncia"

83 HarypanbHsle 1 nensle yncia

84 Harypanbnble u 1iensle ynucia

25 [IpuMeHeHne MpU3HAKOB JETMMOCTH
LIEJIBIX YHCEN

26 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LIENIBIX YHCEI

%7 [IpuMeHeHne MprU3HAKOB JETMMOCTH
nensix uncen: HO u HOK

28 [IpuMeHeHne MpU3HAKOB JETMMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJYJIIO

90 [IpuMeHeHne MprU3HAKOB JETMMOCTH
IEJIBIX YHCEII: OCTATKH 110 MOJIYITIO
[IpuMeHeHne MprU3HAKOB JETMMOCTH

91 LEJbIX YHCcell: aroput™ EBkiuaa aist
pelieHus 3a/1a4 B 1EJIbIX YUCIIax

9 KonTtponbHas padora: "Teopust nenbix
qucen"
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI H CUCTEMBI-
CIICICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-
CIIEICTBUS

95 OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEY pallMOHAJIbHBIX
ypaBHEHUU

96

OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IBI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

99

OCHOBHBIE MCTObI pCIICHUA CUCTCM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

101

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U peallbHOMN
YKU3HHU, UHTEPIIPETAUs TOJTYYSHHBIX
pe3yJIbTaTOB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U peallbHOMN
YKU3HHU, UHTEPIIPETAUs TOJTYYeHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO




MaTeMaTUYeCKHX 3a/1a4 U 3a]a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UTHTEPIIPETALUs MOJTy4YEeHHBIX
pe3yNbTaToB

KonTponpHas padora: "Cucremsl
paIMOHATILHBIX, HPPAIIMOHATBHBIX

104 MOKa3aTeNbHBIX U JOrapu(PMUIECcCKux
ypaBHEHUI"

105 PanuonansHbie ypaBHEHUS C
napameTpamu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 Hppanuonaibuble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMmu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHble ypaBHEHUSI, HEPABEHCTBA
C mapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

113 JlorapugpmMuuecKue CUCTEMBI C
napameTpamu

114 Tpuronomerprdeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTprudecKkue HEPABEHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTtpoenue u uccnenoBaHue
MaTEMaTUUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYalHI C TOMOIIBIO CUCTEM
YpaBHEHUH € ITapaMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJENIEH PEATIbHBIX
CUTYyAalUH C IIOMOLIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtponbHast pabora: "3amauu ¢
napamerpamu"

121

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

122

[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpEeHme, 0600IICHNE,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuil: "HepaBeHncTBa

125

[ToBTOpeHnue, 06001ICHNE,

cucremarusanus 3Hanuii: "HepaBeHncraa'

126

[ToBTOpEeHme, 0600IIECHNE,




cucremarusanus 3HaHuii: "HepaBeHncraa'

[ToBTOpeHme, 0600IICHNE,

127 cucremarusanus 3HaHuil: "IlponsBogHas 1
u €€ npumMeHeHue"
[ToBTOpenme, 0600IIEHNE,

128 cucremaTtusanus 3Hanuil: "[IpousBoaHas 1
1 €€ npuMeHeHue"
[ToBTOpEeHme, 0600IICHNE,

129 cucremaTtusanus 3Hanuil: "[IpousBoanas 1
u €€ npuMeHeHue"
[ToBTOpenue, 060061ICHNE,

130 cuctemarusanus 3HaHuil: "UHTerpan u 1
€ro npumMeHenue"

131 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenme, 0600IIEHNE, |
cucremaTusanus 3Hanuil: "OyHkuun"

133 [ToBTOpeHnue, 060061ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

134 Hrorosast kKoHTpOJbHASA paboTa 1

135 [ToBTOpEHME, o6o6meruIe, |
cHUCTeMaTH3aIys 3HAHUI

136 [ToBTOpeHwme, 0606meHI:Ie, 1
cUCTEeMaTH3aIus 3HaHUI

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Anre6pa u Hayayia MaTematuueckoro ananuza 10-11(6a30BeIil 1 yriyOJeHHbBIN

ypoBHH),I1I.A.AnumoB u ap.u3natenbctBo "IIpocsemenue”" Mocksa 2024

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
H.E.®enoposa u M.B.TkaueBa " meroauieckoe rnocooue k yueoHuky "Amnredpa u

Hayayia maTematuueckoro ananuza 10-11, "IIpoceemienue"” ,MockBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://infourok.ru/

AJOKYMEHT NoArnmMcAH
QNEKTPOHHOWM NOANUCHIO
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