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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa U Hayajga MaTeMaTHUYECKOrO aHAIM3a» SBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpPOHBI, (hopMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOM Hayku, KOTopas (QOpMyJIHpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY /JIsi YCIICIIHOTO OBJAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
NOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUS 3KOHOMUKHU U OOILIECTBEHHOM XKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMH ajireOdpbl M MaTeMaTUYeCKOro aHajlu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOILIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNE ¥ KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KPEAaTUBHOE U KPUTUYECKOE MBIILICHHUE.

B xoxe m3ydyeHusi yuyeOHOro kypca «AiredOpa v Havajla MaTeMaTH4YE€CKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEATbHBIX CUTyaluH,
UHTEpPIpPETAlUN  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblli Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAaHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroled MNpoAOKUTEIbHON KOHIICHTpAllud BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTH4eCKOTro
aHaJIH3a JISKUT JeATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTHYE€CKOTro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCsd Ha MPOTSHKEHHHM [JBYX JIET
oOy4yeHUsT Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMU U pazfenamu. J[aHHBIH



y4eOHBI KypC SBISETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
Collep)KaHNE HECKOJIbKUX MATeMAaTUYeCKHX JUCIUIUINH, TaKuxX Kak anredpa,
TPUTOHOMETPHSI, MaTEMaTHYECKUd aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIafeBalOT BCE Oolee
NIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIETb pPealbHOMI
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YUYCHUH YIEOHOTO Kypca, IJIs
PEIICHUsT CaMOCTOSTENIFHO CHOPMYITMPOBAHHOW MaTEMaTHUECKOM 3a/1a4uu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIIacT
dbopMHpOBaHNUE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBanusi oco0oe BHUMaHHWE yAensercs (OPMHPOBAHHWIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIenaTh NPUKUAKY, BBIMOJIHATH MPHOIMIKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX U JACHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(pUIECKUEe 3aJaud M ONEpaluu: JeJICHHE Haledo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCEN, OCOoOble CBOMCTBA
palMOHANBHBIX U UPPAMOHAIBHBIX YUCEN, apu(pMETUYECKUE OTepalluy, a TaKxKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TIPEICTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJIh B
MOCTPOCHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsl.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpamMmbl TPEnyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3ajiad. B
pesynbrare OOydYarolIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKaiux mapaMeTphl. [lojydeHHBIE yYMEHHS IIMPOKO HCIIOIB3YIOTCS TIPH
UCCIIeNOBaHUH (DYHKIMM C TIOMOIIBI0 MTPOU3BOAHON, TPU PEIICHUH MPHUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHast comep kaTeNbHAs JIMHUS BKJIIOYACT B ce0s Takke (pOpMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacd€Tel 1O  ¢opMynaMm, MpeoOpa3oBaHHWS  PAMOHAILHBIX,
UPpAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHH, a TaKXE BBIPAKCHUM,
collepKalux CTerneHn W Jorapudmbel. brarogaps m3ydeHuto anredpamdecKkoro
MaTepuasa TMPOUCXONUT  JalIbHEWIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIIIICHUS OOyYaroIMXCs, (OPMHUPYIOTCS HABBIKUA JIETyKTHBHBIX



paccyxJeHuid, pabOThl C  CHMBOJBHBIMH  (opMaMu,  TMPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJIE PaBEHCTB W HEpaBeHCTB. Auredpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpbHO-MeTOAMYeCKass JUHUAS «DyHKIHH W TpaQuKW» TECHO
NeperyieTaeTcss ¢ APYTUMU JIMHUSIMA Y4€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue CTeneHHoMH,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PDYHKIIUU NJIsl PEUICHUs 3a1ad W3 APYTUX y4eOHBIX
MPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. IIpu »ToM OoOJblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTU MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi cojepKaTeIbHOW JTMHUU HalleJIeH Ha pa3BUTUE YMEHUN
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u crmoBecHol. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHusl «Hauyana maremMaTHYecKOro aHalau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKy  CIOXHBIX (YHKIMMA, OMpEAeNsaTh HX HauOONbIINE W HAUMEHBIIUE
3HAQYCHUS, BBIYUCIATH IUIOMAau (Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojep:kaTeiabHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIed pPealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAUTh HAWIY4YIIEe pEHIEHWEe B TMPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-D)KOHOMUYECKHX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOro, (OpPMaIbHO-JIOTHYECKOTO0 U
KPEAaTUBHOIO MBIILJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecs: y3HalT O
BBIJJAIOIINXCS pPE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOoAMYEeCKasi TUHUSI « MHOXKECTBA U JIOTUKA) BKJIIOYAET B
ceOsi PJEMEHTHl TEOPUM MHOXECTB M MaTEeMaTHYEeCKOW JIOTUKU. TeopeTHKo-
MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BECh KYypPC IMIKOJIBHON MaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMINI BCE pa3fieibl
MaTeMaTUKU M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHUE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaTtoMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTeMaTUKH U UCIOJIb30BATh €ro JJIsl BHIPAKEHUS CBOMX MBICIIEH.
JApyruM BaXHbIM NPU3HAKOM MAaTEMAaTUKU KaK HAayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM



NpaBWiaM  MOCTPOEHHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBbIIUICHUS
00y4Jaromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaln3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaTbHBIX
CUTyallui, HWCCIeIOBaHMS JTHX MOJIeJied ¢ IOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, HWHTEPHpETalluy IOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUsl BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOIB3YETCs JJIsl PElICHUs] MPUKIAIHbIX 3anad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromIuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHI0, 0000ImaTh M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
HearenbHocTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM Yy4eOHOTO Kypca «Anredpa u Havasa
MaTEeMaTHYECKOT'0 aHAJIN3ay.

Ha wusyuenune ydeOHOro Kkypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHaiau3a» oTBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKOHEUHbIE Iepuoandeckue Apodu. IlpumeHneHnue npoOell MU NPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOJAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PEILICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEUICHUSI LIEJbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTO4YICHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUM, COJIEPKAIINX CTEEHU U KOPHH.

HppanmonanbHbie YPaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
UPPALMOHAIBHBIX YPABHEHUIA.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHne BhIpaXEHH, CONEPIKALTUX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucrteM JIMHEWHBIX ypaBHEHHU. MaTpuua CHCTEMBI JMHEWHBIX

ypaBHeHMl. OnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKH CMBICT U

CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUs



CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne npukIagHbIX 3a4ad ¢ I[TOMOLIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccioenoBaHue MOCTPOCHHOW MOJEIUA C
IIOMOILBIO MaTPHUILL U OTIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amanus ¢GyHKIUH. B3anmHOo oOpaTHble (QYHKIUU.
Komnosumus ¢ynkuuidt. I'padux QyHkmmmu. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpaduKoB GQyHKIIHIA.

OO0nacTh onpenenaeHuss 1 MHOXECTBO 3HaueHui QpyHkumu. Hymu QyHkumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HeuéTHbIe (yHKIUH. [lepuoanueckue
¢yskuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTEIICHU C HATYpaJbHbIM ITOKA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpaluKH.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 715 pelICHUs] YpaBHEHUM.

TpuroHoMeTprueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYyHKIMOHAIBHBIE 3aBUCMMOCTH B PEAIbHBIX IPOLECCAX U SBICHHUIX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWSl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON VHIYKIWH. MoHoTOHHBIE " OTPaHUYECHHBIE
IIOCJIEA0BATEIBbHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOI'O0 aHAIN3a KAk
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckas ¥ reoMeTpruueckasl mporpeccuu. beckoneyHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
IIPOTrpeCCrU. JIMHENHBIA U SKCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyia ClI0KHBIX
pouLeHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUSA peajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIIMM W WX CcBoMcTBa. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENpPEpPHIBHBIX
byHKIMI 1715 penieHus 3aaa4.

[lepBas u Bropast npousBoaHbIe PyHKIMU. Onpeaenenrue, reOMeTpUIEeCKUui 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
MPOU3BEJEHUS, YHACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa M JIOTHMKA

MHOk€eCTBO, OIepaluyu HaJ MHOXKECTBAMHM M UX CBOWCTBa. JlmarpamMmbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBIICHUM, MPU PEIIEHUU 3aJad U3 JPYTUX
y4eOHBIX NMPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTAa, CIEJCTBHUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHECHUS.

11 KIIACC

Yucaa v BBIYMCICHUA

HarypanbHbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
YKU3HU, UHTEPIPETALMS MOTYyUYEHHBIX PE3yIbTaTOB.

DyHKIUHN U TPAPUKH

I'padux xommosuruum ¢Gyuknuii. ['eomerpudeckue o00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonmbl pelieHus YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C TapaMETPAMH.



Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTrUX Y4EOHBIX
MPEAMETOB U PEATIbHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajiu3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxxaenue  HauOosblllero W HAMMEHBIIEro  3HAYEHUU
HEIpepbIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero peElIEHUs B
NPUKIIAHBIX 3a/1a4ax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJIION WK TpauKOoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHUs TepBOOOPa3HbIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brrancinenue
onpenenéHHoro uaTerpana mno popmyne Hetorona-Jleibuuna.

[IpumeHeHne uHTErpaja s HAXOXKICHUS IUIOWAAEH IUIOCKUX (QUIYyp U
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaIbHbIX
YPaBHECHUM.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIMIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3nuecKass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HaMpPaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAHHUE BIIHASHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 0o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ACSITEIBHOCTH, STAroB ¢
Pa3BUTUS W 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJICTBOM TMO3HAHHS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS

ba3oBble jioruyeckue aeiicTBusI:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHH, YCTaHABIMBAThL CYIIICCTBCHHBIN MPU3HAK KIIACCH(DUKAITUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHUI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYCCKUX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAINHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPOOJIEeMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;



IPOBOANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXY 00OBbEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIPOIECCA, A TAaKXKE BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO PA3IUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATEIIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILLEHMsI, SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlMU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM UH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BIIaJICTh ~ HaBBIKAMH  IIO3HABATEIBHOM  peduiekcMM Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh



criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pelieHHUs
MaTeMaTUYE€CKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TIPH PEUICHUHU 3a/1ayH,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TaHHBIX,
HaICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBSICHSATH TPHUNHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MOHMMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIWBUIYyaIbHOU
paboThl mTpu pemeHnH YYeOHBIX 3adad, NPUHUMAThL I€Jdh COBMECTHOM
NEATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHUE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSAMHU: pallMOHAIbHOE YHCIO, OECKOHEUHas
nepuoanuyeckas JIpoOb, TNPOLUEHTHI, HWPPALMOHATBLHOE YHCIO0, MHOXECTBA
PAlMOHAJIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIIEeHUs MPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSTH NMPUONIMKEHHBIE BBIYMCIICHUS, PABUIIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH TOHSITHEM: CTENEHb C LEJbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTEBHBIX YUCEI ISl PeIICHUS
MMPAKTUYECKUX 3a7a4 U MTPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOM
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAILHBIM ITOKa3aTelIeM;

cBOOOJHO OMNEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM UHKCIa, JCCITHUYHBIE U
HaTypaJbHBIE JIOTapU(MBL;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apTyMEHTA;



ONEPUPOBAThH MOHATHAMU: APKCUHYC, apKKOCHUHYC M apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEpaBeHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHblE METOJbl PEIICHUS PALUOHAIBHBIX MU JIPOOHO-
paloHaNbHBIX YpPaBHEHHUH, NPUMEHSATH METOJ HWHTEPBAJIOB MJIA PEIICHUA
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEMEHHOM,
MHOTOYJIEH ¢ MLeJbIMH KO3(p(ULIUEHTaMH, KOPHM MHOTO4YIEHa, IPUMEHSIThH
JIeIeHNe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUISL pEeIIeHUs 3a/1aY;

CcBOOOZIHO OMNEpUPOBATh TOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpPENEeNUTedb MaTpullbl 2 X 2 U €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ompeAenuTens 2 X 2 JJisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN M1 PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MOMOUIbI0 MaTpUll U OIpeAeTUTENEH,
UHTEPIPETUPOBATH MOITYYECHHBIN pe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUHN, COJEPIKAIINX CTETICHH C
palOHaIbHBIM IOKA3aTENIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKCHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPAMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
NEPEX0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOIHO OMEpUpOBaTh TMOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIpQXCHUS, YypaBHEHUS, HEPABEHCTBA 1O YCJIOBUIO 3aJadd, HCCIEI0BATh
MIOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

DyHKIUHN U TPAPUKHU:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMOo3uuus GyHKUMA, Trpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

cBOOOIHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINUU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;



CBOOOIHO ONEpUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHbIE (yHKLUH,
nepuoanydeckre QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYyMBbI U
MUHUMYMBl (DyHKIMH, HaumOOJblllee M HaMMEHbIIee 3HauYeHHuEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI (PYHKIMS C HATypalbHBIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEHHOW (PYHKIMHM C HaTypaJbHBIM U LIEJIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHH Kak (PyHKIHUHU OOpaTHOW CTENEHHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOJIHO OMEpHUpPOBATh MOHATHAMH: TOKa3aTelbHas M Jorapudmuyeckas
GYyHKIIMM, UX CBOMCTBA M TpauKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeiesIeHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh Trpaduku  (GYHKIUHA JUId  HCCIEAOBAHUSA TPOIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
KU3HU, BBIPAXaTh (HOPMYyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOO/IHO ONEpUPOBATh NMOHATHUAMHU: apupmeThyeckas M TIeoMeTpHuecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIAsi T€OMETPUUECKas MPOTrPecCus, TUHEHHBIA U
IKCMOHEHIIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU JIsi PEIICHUs pealbHbIX 3aJlad MPUKIATHOTO
XapakTepa,

cBOOOIHO OTIEPUPOBATH MOHATUAMHU: TTOCIEOBATEILHOCTD, CITIOCOOBI 3aTaHUS
MOCIIEIOBATEHHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXJCHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpPHpPOBATh TMOHSATHUSIMHU: HEMPEPHIBHBIE (DYHKIMHM, TOYKU
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrika GyHKINH;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (GYHKIUsS, HENpepbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CcBOOOJHO OIEpUpPOBaTh TMOHATUSIMU: TiepBas W BTOpas MPOU3BOIHBIC
dbyHKUMH, KacaTellbHas K TpaduKy QyHKINY;

BBIYUCTISATH MPOU3BOJHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

HCITIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICT MPOU3BOTHOM st
pelIeHus 3aad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  OINEpPUpPOBaTh  TMOHATUSAMHU:  MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONMCAaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PEIICHUN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOJIHO OIEpPHUPOBATh TMOHATUSIMU: OIpEAeTCHHE, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLIUE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIU3a»:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJTHO OMNEpUPOBATh MOHATUSMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypPaJbHBIX M LEJBIX YUCEJ, UCIOJIB30BaTh NMPU3HAKU JEIUMOCTU
uensix ynucen, HOJ[ u HOK nHatypanbHbIX 4ncen I penieHus 3a1a4, IpUMEHSITh
anroput™m EBkina;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alMChIBAaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METUUECKHE ONEepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHEeHUS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MOKa3aTeJbHBIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHHS C T[OMOUIBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OMEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl  JJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

peuars palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jJorapuMuyecKkue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
CoZieprKalllie MOYJIM U TapaMeTphl;

NPUMEHSTH TpaduuecKkre METObI A PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ napaMeTpaMy;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJIB30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH ITOJYyUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:



CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHUH W  HEPABEHCTB HA
KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUH JJI1 MOJCIUPOBAHMUS M HCCIEIOBAaHHUS peabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamnsa:

UCIIOJI30BaTh MPOU3BOHYIO JIJISl UCCIENOBaHUSI (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaNMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOB30BaTh IMPOU3BOAHYIO JUI HAXOXKACHUSA HAWIIy4dlllero pELICHUs B
IPUKIIAJHBIX, B TOM 4YHUCJIE€ COLMAJIbHO-DKOHOMMYECKUX, 3ajadax, I
ONpEENECHUs] CKOPOCTH W YCKOPEHHWsS Ipoliecca, 3aJaHHOro (opMmysaol HiIn
rpapuKoMm;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HBbIE AIIEMEHTApHbIX (YHKUMNH M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO HHTETPaa;

MMETh IIPEACTABIICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA NPHUMEPE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pelars NPUKIAAHbIE 3aa4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO U
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IIpakTunueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
1 MHoOrouneHsl. PaHI/IOHaJII)HI)I? YpaBHEHUS U 24 1 https://resh.edu.ru/login
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHEHUH
o .
2 YKL 1t rpAHici. Cremeriias Gymicuis ¢ 12 1 https://resh.edu.ru/login
LIETIBIM TTOKa3aTesIeM
A i n-oii . )
3 pumeTiccKiit KOpers N-0if crenert 15 1 https://resh.edu.ru/login
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1 https://resh.edu.ru/login
ypaBHEHUs
5 Morapugmiriecicas GyHKLA. 18 1 https://resh.edu.ru/login
Jlorapudmudeckue ypaBHEeHUS
T )
6 PHFOHOMETPHHACCIHE BLIpANCHI 1 22 1 https://resh.edu.ru/login
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U IPOrPECCUH 10 https://resh.edu.ru/login
8 HenpepriBabie pynkiuu. [IponsBoanas 20 https://resh.edu.ru/login
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5 https://fipi.ru/ege/otkrytyy-
3HAHUU bank-zadaniy-ege
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIIBIO 29 1 https://fipi.ru/ege/otkrytyy-
MPOU3BOAHOMN bank-zadaniy-eqe
https://fipi.ru/ege/otkrytyy-
2 [TepBooOpasHast 1 HHTETpa 12 1 bank-zadaniy-ege
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1 https:/fipi.ru/ege/otkrytyy-
TpuronomeTpuuecKre HEpaBeHCTBA bank-zadaniy-ege
4 HppannonanbHbie, MoKa3aTelbHbIE U 24 1 https://fipi.ru/ege/otkrytyy-
norapu(MHYEeCKUE HEPAaBEHCTBA bank-zadaniy-ege
5 KomrmiekcHbie uncna 10 1 https://flpl.r_u/eqelotkrvtw-
bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
6 HarypanbHble u nensle yucna 10 1 ]
bank-zadaniy-ege
Cucremsl palMOHAIbHBIX, HPPALUOHAIBHBIX n
patt ppatt https://fipi.ru/ege/otkrytyy-
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 -
. bank-zadaniy-ege
ypaBHEHUH
8 3 16 1 https://fipi.ru/ege/otkrytyy-
ajJlauu ¢ mapameTpamu bank-zadaniy-eqe
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9 https://fipi.ru/ege/otkrytyy-
3HaHUHN bank-zadaniy-ege
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
MHO0k€ecTBO, ONepauy Hal .

1 1 https://resh.edu.ru/login
MHOKECTBAMH U UX CBOMCTBA 01.09.2023 : d

2 Juarpammsl Diinepa-Benna 1 04.09.2023
[IpumMeHeHne TeoOpEeTHKO- .

3 i — 1 https://fipi.ru/ege/otkrytyy-bank-

para 06.09.2023  zadaniy-ege
pEIICHUS 3a/1a4
PanuonansHBIC YKCIA.
OOBIKHOBEHHBIE U J€CATUYHBIE .

4 1 https://resh.edu.ru/login
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE 06.09.2023 . d
NePUOANYECKHUE TPOOH
PanuyonansHBIC UKCA.

5 OOBIKHOBEHHEBIE U JE€CITUYHBIE 1
IpoOH, IPOLIEHTHI, OECKOHEYHBIE 08.09.2023
NePUOANYECKHE POOH
[Ipumenenue qpobeit 1 MpOLEHTOB

6 1
JUTSL peIIeHUs PUKIIATHBIX 3a/1a4 11.09.2023

7 [Tpumenenue Apobeli U MPOIICHTOB 1 https://fipi.ru/ege/otkrytyy-bank-
JUTSL pelLieHUs PUKIIAIHBIX 3a/1a4 13.09.2023 = zadaniy-ege
JleficTBUTENIbHBIEC YHCIIA.

8 P 1

allHOHAJILHEIE U 13.09.2023
UppalMoHaIbHbIC YHCIIa

9 ApudmeTnueckue onepanuu c 1
ENCTBUTEIBLHBIMA YUCIIaMA 15.09.2023

10 Mopynb AeiCTBUTEIBLHOTO YHCIia 1 https://fipi.ru/ege/otkrytyy-bank-
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U €ro CBOICTBA

18.09.2023

zadaniy-ege

11

12

13

[IpubnnxEHHBIE BEIYUCIECHNUS,
IIpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

OcHOBHBIE METO/BI PEILIECHUS
LEJIBIX ¥ JPOOHO-pallMOHATIBHBIX
YPAaBHEHUI U HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS

HEJIBIX U APOOHO-pAIMOHAIBHBIX
ypaBHEHU U HEPABEHCTB

20.09.2023

20.09.2023

22.09.2023

https://resh.edu.ru/login

14

OCHOBHBIC MCTOJBI pCHICHUA
OCIbIX U IIpO6HO-paIII/IOHaJII>HI>IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

25.09.2023

https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

15

MHorouwieHsl OT OJHON
nepemMeHHou. Jlenenue
MHOTOYWICHA HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

27.09.2023

16

17

18

MHoro4jieHbI ¢ OeJabIMU
koa¢p¢punmentamu. Teopema
Buera

Pemenue cucrem IMHENHBIX
yYpaBHEHUHU
Pemenne cucrem TMHENHHBIX
yYpaBHEHUHU

27.09.2023

29.09.2023

02.10.2023

https://resh.edu.ru/login

https://math.reshuolymp.ru/about

19

Marpuia cucTeMbl JINHEWHBIX
ypaBHeHUM. OnpenennuTesb
MaTpHLBl 2X2, ero
F€OMETPUUYECKUN CMBICTT U
CBOMCTBA; BBIYUCIICHUE ETO
3HAYEHUS

04.10.2023

20

Onpenenurens MaTpuLbl 2X2, ero

https://math.reshuolymp.ru/about



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/login
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/login
https://math.reshuolymp.ru/about
https://math.reshuolymp.ru/about

F€OMETPUUYECKUN CMBICTT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

04.10.2023

21

[Ipumenenue onpenenuTens s
pelIeHUsI CUCTEMBI JINHEUHBIX
ypaBHEHU M

06.10.2023

22

23

24

25

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI

Pemienne npukiiagHpIxX 3a1a4 ¢
MIOMOILIbIO CUCTEMBI JINHEUHBIX
ypaBHEHUI

KoHTtposbHas padoTa:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHeHUN"

OyHKIHUS, CTIOCOOBI 3a/IaHUS
¢ynkuuu. Bzaumao o6patHble
¢ynkunu. Komnosuuus ¢pynkunit

09.10.2023

11.10.2023

11.10.2023

13.10.2023

https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

26

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBanus rpaduKoB

byHKIMI

16.10.2023

https://math.reshuolymp.ru/about

27

OO6nacth onpeneneHus u
MHO’KECTBO 3HaU€HUN (QYHKIUH.
Hynu ¢pynxnuu. IlpomexyTku
3HAK ITOCTOSIHCTBA

18.10.2023

28

29

UErHple 1 HEYETHBIE (PYHKITHH.
[Tepuonnueckue GyHKIIAN.
[TpoMeKyTKM MOHOTOHHOCTH
byHKIUA

MakcuMymMbl U MUHUMYMBbI

18.10.2023

https://math.reshuolymp.ru/about
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dbyakuun. Hanbonpiiee n
HaMMEHbIIIee 3HAaYCHUE (PYHKITIH
Ha MMPOMEXKYTKE

20.10.2023

30

JInnelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs (QYHKIHH

23.10.2023

31

32

33

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIII

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPaPUKOB ITHX
byHKIMi

CTeneHb ¢ IEeIbIM II0Ka3aTelIeM.
bunom HeroTona

25.10.2023

25.10.2023

27.10.2023

https://resh.edu.ru/login

https://math.reshuolymp.ru/about

34

35

36

CrerteHs C LEIbIM IT0Ka3aTEIEM.
bunom HeroroHna

CrenenHas GyHKLUSA C
HaTypaJbHBIM U LEJIBIM
nokasareneM. E€ cBolicTBa u
rpaduk

Konrtponbnas pabora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpagux"

08.11.2023

08.11.2023

10.11.2023

https://math.reshuolymp.ru/about

37

ApudmeTnueckuiit KopeHb
HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

13.11.2023

https://math.reshuolymp.ru/about

38

39

40

ApudmeTndeckuii KopeHb
HaTypaJbHOMN CTENEHU U €T0
CBOMCTBA

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTEIEHU U KOPHU

[IpeoOpazoBaHUs YUCIOBBIX

15.11.2023

15.11.2023

https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
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BBIPAXKEHUM, COJIEPHKAITUX
CTENEHU U KOPHHU

17.11.2023

41

[IpeobpazoBanust YMCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

20.11.2023

42

43

44

HppaunroHanbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX YPABHEHUM

HppanmonansHble ypaBHEHUS.
OcHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHIA

HppanumonaibHble ypaBHEHMUS.

OcCHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHIA

22.11.2023

22.11.2023

24.11.2023

https://resh.edu.ru/login

https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

45

PaBHOCHIBHEBIE Nepexoanl B
PEIICHNHU MPPAUOHAIBHBIX
ypaBHEHUI

27.11.2023

46

47

48

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU NPPALTUOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE TIEpEXO/BI B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUH

PaBHOCHUIIBHEIE epexoanl B

PELICHUH UpPaLUOHAIBHBIX
yYpaBHEHUN

29.11.2023

29.11.2023

01.12.2023

https://resh.edu.ru/login

49

CaoiicTBa U rpaguK KOpHs N-oi
CTeNeHH KakK (QyHKIMH 0OpaTHOM
CTENEHH C HATypaJIbHBIM
IIOKa3aTeJeM

04.12.2023

https://math.reshuolymp.ru/about

50

CaoiicTBa U rpaguK KOpHs N-oi
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CTEerneHu Kak (QyHKIIMH 0OpaTHON
CTETICHU C HATYPaJbHBIM
nokasaresieM

06.12.2023

o1

KonTtponbnas padora: "CsolicTBa
U rpauk KOpHS N-0if cTereHu.
Uppanuonanbubie ypaBHeHUs"

06.12.2023

https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

52

53

Crenens ¢ pallMOHATIbHBIM
IIOKa3aTeiIieM U €€ CBOICTBA

CreneHb ¢ panirOHaJIbHbBIM
rokKa3arejieM U €€ CBOMCTBA

08.12.2023

11.12.2023

54

Crenens ¢ pallMOHATIBLHBIM
IIOKa3aTelieM U €€ CBOICTBa

13.12.2023

55

56

57

[TokazarenpHas GyHKIHS, €€
CBOWCTBA U TpapuK

Hcnonb3oBanue rpapuka
(byHKLINU 1715 peleHus
YpaBHEHUN
Hcnons3oBanue rpadpuka
(GyHKLINU 1715 peleHust
yYpaBHEHUHU

13.12.2023

15.12.2023

18.12.2023

https://resh.edu.ru/login

https://math.reshuolymp.ru/about

58

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/IbI PELLIEHUS
IIOKa3aTeJIbHBIX YPaBHEHHUI

20.12.2023

59

60

61

ITokazarenbHble ypaBHEHHS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

KonTtponbhas pabora:
"Tloka3arenbHas QyHKIMA.

20.12.2023

22.12.2023

25.12.2023
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ITokazarenbHble ypaBHEHUS"

Jlorapudwm yucmna. CBoicTBa

https:/fipi.ru/ege/otkrytyy-bank-

62 Jorapudma 27.12.2023  zadaniy-ege
63 Jlorapudm uucna. CoiicTBa
norapupma 27.12.2023
64 Jlorapudwm yucna. CBoiicTBa
norapudma 29.12.2023
65 JlecsiTHuHbIC U HATYpaJIbHBIE
norapudmsl 10.01.2024
66 JlecsiTuHbIe U HATYpaJIbHbBIE
JorapudMbl 10.01.2024
67 [Ipeobpa3zoBanue BhIpaXeHUH,
COJIepIKaIKX JoraprudMbI 12.01.2024
[Tpeobpa3zoBanue BbIpaxeHU
68 col;epxl:amnx HOFapHIi)i)MBI ’ 15.01.2024 https://math.reshuolymp.ru/about
69 [IpeoOpazoBanue BbIpaKEeHHIH,
coJIeprKalIuX Jorapudmol 17.01.2024
70 .HOl“flpI/I(l)MI/I‘IeCKaSI byHKIH, €€ https:/_/fipi.ru/eqe/otkrvtvv—bank—
CBOMCTBa M rpaduk 17.01.2024  zadaniy-ege
71 Jlorapudmmueckas pyHkIus, €€
CBOMCTBA U TpaduK 19.01.2024
Hcnons3oBanue rpaduka
72 byHKIUIT fmﬂ peleHus 99 01.2024
ypaBHEHUU
Hcnons3oBanue rpaduka
73 byHKIIUA im;{ pereHus 24.01.2024 https://resh.edu.ru/login
ypaBHEHUIA
Jlorapudmudeckue ypaBHEHHSI.
74 OCHOBHBIE METO/TbI PEIICHUS
norapmbMquCKflx }I’)paBHeHI/Iﬁ 24.01.2024
75 Jlorapugmuueckue ypaBHEHUS.
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OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX ypaBHEHHM

26.01.2024

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
JOrapupMHUECKUX ypaBHEHUI

29.01.2024

77

78

79

PaBHOCHIIBHBIE IEPEXO/IBI B
peleHnn JorapupMUIecKux
ypaBHEHUI

PaBHOCHIIBHBIE ITEPEXO/IBI B
pELICHUH JTOrapuPMUUECKUX
YpaBHEHUN

KonTtponsnas pabora:

"Jlorapupmuueckas ¢yHKIHUA.
Jlorapudmuueckue ypaBHeHus"

31.01.2024

31.01.2024

02.02.2024

https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

80

81

82

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO apryMeHTa
Cunyc, KOCUHYC, TAHI'€HC U
KOTAHT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YHCIIOBOTO apryMeHTa

05.02.2024

07.02.2024

07.02.2024

https://resh.edu.ru/login

83

84

85

86

ApKCHUHYC, apKKOCUHYC U
ApPKTaHTE€HC YHCIOBOTO apryMEHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OTIpE/ICTICHUE
TPUTOHOMETPUIECKUX (PYHKITUN
YUCJIIOBOTO apryMEHTa
Tpuronomerpuueckas
OKPY>KHOCTb, ONPEICTICHUE
TPUTOHOMETPUIECKUX (PYHKITUN
YHUCJIOBOTO apryMEHTa

OcHOBHBIC TPUTOHOMCTPHUYCCKUC

09.02.2024

12.02.2024

14.02.2024

https://resh.edu.ru/login
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bopMyITBI 14.02.2024
87 OCHOBHBIE TPUTOHOMETPUUICCKUE
bopMyITBI 16.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKUE
hopMyIBI 19.02.2024
89 OCHOBHBIE TPUTOHOMETPUUICCKUE
bopMyIIBI 21.02.2024
[IpeobpaszoBanue
%0 TpI:/II‘OIfOMeTpI/I‘-IeCKI/IX BBIPOKEHUI 21.02.2024 hitps:/iresh.edu.u/login
91 Hpeobpasosaine https://math.reshuolymp.ru/about
TPUTOHOMETPHUYECCKUX BBIPAKCHUIN 26.02.2024
92 [Ipeobpa3zoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN 28.02.2024
93 [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUMN 28.02.2024
94 Pemenue TpuroHoMeTprUYECKUX https://fipi.ru/ege/otkrytyy-bank-
ypaBHEHHIA 01.03.2024  zadaniy-ege
95 igiil{eiil;panOMeTpmecmx 04.03.2024 https://resh.edu.ru/login
9 Pemenne TpuroHoMeTprUECKUX
ypaBHEHUU 06.03.2024
97 Pemenne TpuroHoMeTprUeCKUX
YPaBHEHUN 06.03.2024
98 Pemenne TpuroHOMETpUYECKUX
ypaBHEHU 11.03.2024
99 Pemenne TpuroHoMeTprUECKUX
ypaBHEHU 13.03.2024
100 Pemenne TpuroHoMeTprUeCKUX
YpaBHEHUI 13.03.2024
101 KonTponbnas pabota:
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"TpuroHomeTpuyecKue
BBIPAXECHUS U
TPUTOHOMETPUUYECKUE YpaBHECHHS"

15.03.2024

ITocmemoBaTeIbHOCTH, CIIOCOOBI
3a1aHus OCIEA0BATEILHOCTEH.

102 https://math.reshuolymp.ru/about
Meroa MaTteMaTHYECKON 18.03.2024 D uotymp.fu >
WHIYKITUW
MOHOTOHHBIE ¥ OTPAHUYCHHBIC

103 .U
MocJieI0BaTeNbHOCTH. icTopus 90.03.2024
a”aan3a OECKOHEYHO MaJIbIX

104 ApHiyeTHecKas mporpeccus https://fipi.ru/ege/otkrytyy-bank-

p porp 20.03.2024  zadaniy-ege

105 r

€OMETpHUYECKas POrPECCHsI 99 03.2024

106 beckoneuno yObIBarommas
reOMETpUYECKast MPOTrpeccus 01.04.2024

107 CymMa 6eckOHEeuHO yObIBaroIei
T€OMETPUUYECKON MTPOTPECCUU 03.04.2024
JIMHEeNHBIN U DKCIOHEHIINAIbHBIN

108 .4 .
poct. Hucno e. ®opmyna 03.04.2024
CJIOKHBIX MPOIIEHTOB
JInHelHbI 1 DKCIOHEHIIUATIbHBIH

109 g .
poct. YUucno e. ®opmyna 05.04.2024
CJIOXKHBIX TPOIICHTOB
Hcnonp30Banne nporpeccuu aJist -

110 e — https:/fipi.ru/ege/otkrytyy-bank-
p p A 08.04.2024  zadaniy-ege
MIPHUKJIATHOTO XapaKTepa
KonTponpHas padora:

111 "ITocnenoBaTeIbHOCTH U

" 10.04.2024
MIPOTPECCUU
112 HenpepobiBHbIe QYyHKINU U UX https://fipi.ru/ege/otkrytyy-bank-
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CBOIfCTBa 10.04.2024  zadaniy-ege
113 Touka pa3pbiBa. ACUMIITOTBI
rpaduxoB QyHKINH 12.04.2024
114 CgoiicTBa GyHKIIMIA HEPEPBIBHBIX
Ha OTpe3Ke 15.04.2024
115 CoiicTBa (hyHKIMH HETPEPBIBHBIX
Ha OTpe3Ke 17.04.2024
116 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPABEHCTB 17.04.2024
117 ﬁ;i‘i:iepm“ JLPL PEIHEHIT 10.08.0004  MtBSH/resh.edu.ruflogin
118 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPABEHCTB 22.04.2024
[IpumeHeHue CBOMCTB
119 geeII:IpeG}:Ip;;B;IZ:q(byHKHI/H/I JUISt 94.04.2024 https://math.reshuolymp.ru/about
IIpuMeHeHne CBOMCTB -
120 HempepIBHbIX (hyHKIMI 1715 https:/_/flpl.ru/eqe/otkrvtw-bank-
S — 24.04.2024  zadaniy-ege
121 I[TepBas 1 BTOpas NpoU3BOIHBIE
byHKIIIHN 26.04.2024
122 Ornpenenenne, reoMeTPUIECKHUi
CMBICIT TTIPOU3BOTHOM 29.04.2024
123 Onpenenenue, Gu3nUecKuit
CMBICIT TPOU3BOTHOM 03.05.2024
124 YpaBHEeHHE KacaTeIbHOU K
rpaduxy GyHKIUN 06.05.2024
195 YpaBHEHHE KacaTeIbHOU K
rpaduxy pyHKIHUN 08.05.2024
126 [Ipou3BoaHbIE HIEMEHTAPHBIX
byHKIMI 08.05.2024



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/login
https://math.reshuolymp.ru/about
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

[Tpou3BoHBIE IIEMEHTAPHBIX

https://fipi.ru/ege/otkrytyy-bank-

127 1 )
ynKumit 10.05.2024  zadaniy-ege
[IpousBoHas cymmBl,
https: h.edu.ru/logi
128 MIPOU3BEICHUS, qaCTHi)I‘O u 1 13.05.2024 ps://resh.edu.ru/login
KOMIIO3UIINH (PYHKITHIA
[Tpon3BoiHAS CYMMBI,
129 MIPOU3BEICHUS, qaCTHi)I‘O u 1 15.05.2024
KOMITO3UIINH (PYHKITHIA
[Tpon3BoiHAS CYMMBI,
130 MIPOM3BEICHUS, ‘IaCTHi)FO u 1 15.05.2024
KOMITO3UITUH (DYHKITHI
131 KonTtponsnas pabora: 1 1 https://fipi.ru/ege/otkrytyy-bank-
"TIpousBoauas" 17.05.2024  zadaniy-ege
[ToBTOpenue, 06001ICHNE,
132 f':I/ICTeMaTI/I?;ale/IFI 3HAHUHN: 1 90.05.2024
YpaBHeHus
[ToBTOpEeHME, 0000IICHUE,
133 SI/ICTeMaTI/IfaHI/HI 3HAHUIA: 1 99 05.2024 https://math.reshuolymp.ru/about
DyHKIMU
134 HToroBast KOHTpONbHAs paboTa 1 1 99 05.2024
135 Hrorosast KOHTpOJIbHAS paboTa 1 1 94.05.2024
[ToBTOpenue, o6odIIEHNE, https://fipi.ru/ege/otkrytyy-bank-
136 . 1 ;
CHCTEMATU3AIMSA 3HAHUN 24.05.2024  zadaniy-ege
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOopMYION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKHX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B eIbIX YUClIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3anus 3Hanuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa 1 Havasla MaTeMaTHYeckoro ananusa, 11 kmace/ Komsrua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO
«3narensctBO «lIpocBemienue»

Anrebpa 1 Havalla MAaTEeMaTUYECKOT0 aHanu3a. J{u1akTnuyeckue MaTepuarbl.

10 knacc. ba3oBblii U yrinyOn€HHBIN YPOBHH

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®denopoBa. Anredpa 1 Hayaia MaTEMaTUYECKOTO aHalu3a. MeToandeckue

pexomenaanuu. 10-11 kmaccsl.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://resh.edu.ru/login

https://math.reshuolymp.ru/about



		2023-11-02T15:02:59+0300
	Юрин Александр Юрьевич




