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MNOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «Anredpa W Hayajla MaTeMaTU4YECKOTO AaHAN3a» SIBISETCS
OJHUM M3 HauOoyiee 3HAaYUMBIX B MPOTpaMMe CpEAHEro oouero oOpa3zoBaHMs,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, @ C JPYroil CTOPOHBI, OpMHUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIICHUE O0y4YaroLUXCsl Ha YPOBHE, HEOOXOJUMOM
JUIsL OCBOE€HHUS MH(OPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax JaHHOro ydeOHOro Kypca oOOyyarouluecsl OBJIaJEBarOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMYyIUPYET CBOH
JTOCTHKEHHS B MaTeMaTH4eCKoi opme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMAaTUYECKOTO aHaJlM3a 3aKja/ibIBacT
OCHOBY Ui YCIIEIIHOTO OBJIAJEHUS 3aKOHaMH (U3UKU, XUMUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHICHIMA pa3BUTHSA S3KOHOMHUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalbHEHMIIEro oOpa3oBaHUS U B
MOBCEIHEBHOH XM3HU. B TO ke BpeMsi OBiajeHuEe aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU aireOppl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAcT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, J1OKa3bIBaTh
YTBEPKJICHUSI C TTOMOILIBIO MHIYKUUHU U PACCYXAaTh NEAYKTUBHO, UCIOJIb30BAThH
0000lIeHNEe U KOHKPETU3allMl0, abCTparupoBaHME U aHAJOTHUIO, (QOpMHUpYeT
KpPEaTUBHOE U KPUTUYECKOE MBIIIJIEHUE.

B xone m3yuenus yueOHOro kypca «Asredpa m Hayana MaTeMaTUYECKOTO
aHalln3a» 00ydYaroIluecs IMOIY4aroT HOBBIM ONBIT pEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUUYECKUX MOJENIEH PEaIbHbIX CUTYalHH,
UHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHWH, 3HAKOMATCSI €  IpUMEPaMH
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITHSMU U UX aBTOPaMH.

VY4eOHblii Kypc o0JjamaeT 3HAYUTENIbHBIM BOCIHUTATEIbHBIM MOTEHLUAIOM,
KOTOpPBIM peanu3yercs Kak depe3 Y4YeOHbI Marepuan, CrIocoOCTBYIOIIUN
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 crnerupuky ydeOHOU
NEeATEIbHOCTH, TpeOylolmed NpPOJOJKUTEIBHOM  KOHILIEHTPAUMKM BHUMAHMS,
CaMOCTOATEJBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTHM 33 IOJyYECHHBIN
pe3ynbTar.

B ocHoBe Meronuku oOydeHHs airedpe W HayajlaM MaTeMaTH4ecKOoro
aHaJIK3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT 00yYEHUSI.

B crpykType ydeOHOro kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHaJIM3a» BBIJECJIECHBI CIEAYIOLIUE COJIEPKATEIIbHO-METOIUYECKHE JTUHUU: «YHucia
U BBIYUCIEHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHain3a», «MHOXKeCTBa U JOruka». Bce OCHOBHBIE



COJIEPKATENbHO-METOANUECKUE JHUHUM H3YYalOTCsl Ha MPOTSHKEHUH [BYX JET
oOydeHHUs] Ha yYpOBHE CpEIHEro oOIero oOpa3oBaHMs, C€CTECTBEHHO JOIOJHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W pasjaelamMu. JlaHHBIHA
y4eOHBIA KypC SBJSICTCSI HMHTETPATUBHBIM, TIOCKOJNBKY OOBEIUHSET B cede
COJEp>)KaHUE HECKOJIbKMX MAaTeMaTHYEeCKUX JUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTEeMaTHYECKHI aHajn3, TEOPHs MHOXECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBJAJEBAIOT BCE Oolee
IMIMPOKUM MATEeMAaTHICCKUM aIiapaToM, Y HUX TOCIEI0BaTEIbHO (POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTUYECKyI0 MOJENIb pPeaTbHOU
CUTYalluH, IPUMEHATh 3HAHUS, TOJYYCHHbIC IPU U3YYCHUH Yy4eOHOTO Kypca, AJs
peIleHusI CaMOCTOSITENTFHO CHOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Yuclia U BBIYUCICHUS» 3aBEpLIACT
(opMHUpOBaHNE HABBIKOB UCIOJIb30BaHUS AEHCTBUTEIBHBIX YHUCET, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus oco0oe BHHUMaHHE ynenserca (OPMHPOBAHHUIO  HABBIKOB
palMOHAIbHBIX BBIYMCICHUM, BKIIOYAIONIMX B CE0Sl HUCIIOJIb30BAaHUE PA3IUYHBIX
dopM 3amucu yHclla, YMEHUE JelaTh NPUKUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIONIUMCS MHOXXECTBA HATYPaJIbHBIX, LEJbIX,
palMioHaNbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4ucel. B  KaXJAoM U3 3THX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creurduyeckue 3aJayd U OINepaluu: JejIeHUEe Halelo,
OTEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIEJIBIX YHCEeT, OCOOBbIe CBOWMCTBA
palroHaNbHBIX M UPPAIMOHATIBHBIX YHCeN, apu(METUUECKrEe OTepallui, a TaKKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETMIEHH Ha MHO>KECTBE KOMILIEKCHBIX YHCEL.
bnarogapsi mocienoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJb3YyEMbIX YHCeld |
3HaKOMCTBY C BO3MOKHOCTSIMHM MX MPUMEHEHUS JUIsl PEIleHUs] pa3iIMYHbIX 3ajad
dbopMupyeTcsi mpeCTaBICHHE O €IWHCTBE MAaTEMAaTHKH KaK HayKd U €€ poyd B
MOCTPOCHUN MOJIETICH peajbHOr0 MHpa, IMUPOKO HCIOIB3YIOTCS 0000I1IeHue |
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHsI U HEPABEHCTBA» pealiu3yeTcsl Ha MPOTSHKEHUH BCETrO
oOyueHusi Ha YpPOBHE CpeaHero ooimero oOpa3oBaHMs, MOCKOJIBKY B KaXKJIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrate oOydJarmuecs OBJIAICBAOT Pa3TUYHBIMH METOJAMHU  PEIICHUS
paloOHaIbHBIX, HWPPAIMOHANBHBIX, I[OKA3aTeJIbHBIX, JOTapUOMUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHHUH, HEPaBEHCTB W CHUCTEM, a Takxke 3ajad,
coaepkammx mapameTpbl. [lomydyeHHbIE yMEHHS IIHPOKO HCHIOIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C MOMOIIBIO TIPOU3BOAHOMN, MPU PEIICHUU MPHUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJ€HUE HAuOOJBIINX U HAMMEHBIIUX 3HAYEHUN (YHKIIHH.
JlanHasi comepkaTeNbHas JIMHUS BKJIIOYAET B ceOsl Takke (OPMUPOBAHUE YMEHUI
BBINIOJIHATh ~ pacu€Tel 1o  (dopmynaMm, npeoOpa3oBaHUs  palMOHAIbHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAKCHUH,
COJepKalIMX cTerneHu u Jjorapudmel. brarogaps m3yueHuio anredpanveckoro
MaTepuana MPOUCXOOUT  JaJbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOTO  H
a0CTpaKTHOrO MBIIUIEHUs OOy4Yarommxcs, GOpMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxleHuid,  pabOThl C  CHMBOJIbHBIMU  (OopMamH,  MpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHMOCTEW B BHUJE PABEHCTB M HEPaBEHCTB. Aniredpa
npegiaraeT A(PQPEKTUBHBIE HHCTPYMEHTBHI JUIS PEIICHUS NPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]]a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUsS «DyHkuum wu  rpaduku» TECHO
nepervieTaeTcs ¢ JAPYTUMH JIMHUSMU Y4€OHOTro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YyUEHHs MaTepraia. 3yueHne CTeneHHou,
MOKa3aTeJIbHOM, JOrapuMUUYEeCcKOil 1 TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PDYHKIIUN IJIsi PEIICHUs 3aJlad U3 JPYTuX y4eOHBIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM AHAIM30M,
TaKk M C pelIeHUEM YypaBHEHHH W HepaBeHCTB. [Ipu 3ToM Ooibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaxaTb (POpMyJIaMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIEIOBAaTh MOJIyYeHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. Matepuan 3Tol coJiep>KaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTUE YMEHHI
M HaBBIKOB, MO3BOJISIONIMX BbIPAXaTh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznuuHoi dopme: aHaTUTHYECKOU, Tpaduueckoir u ciioBecHo. Ero msyueHue
CIIOCOOCTBYET Pa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxartenbHas nauHua «Hayana MaremMaTHyecKOro aHalin3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JIOCTYITHBIX OOYYaromuMCsl, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMM, ONpeAensTb WX HauOOJbLIME WU HAUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOHMIAAU (QUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coxaepxaTenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MATEMaTUYECKUX MOJEIEH pealbHbIX CHUTYaIluH,
MO3BOJIIET HAXOAUTh HAWIYYIIEe pEIICHHE B NPUKIATHBIX, B TOM YHUCJE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOI0
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHU pACIIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTUWKH B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O



BBIJIAIONIUXCSI PE3yJIbTaTax, IMOJYYCHHBIX B XOJAC PAa3BUTHUA MaTeMaTHUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-METOaUYeCKass TUHUS «MHOXECTBA U JIOTHKA» BKJIIOYAET B
ceOsl DJIEMEHTHI TEOPUM MHOXKECTB W MAaTEMaTUYECKOW JIOTUKH. TeOopeTHKO-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIONIUN BCE Ppa3ieiibl
MaTeMaTUKU H €€ TMPUIOKEHUN, OHHM CBS3BIBAIOT pa3Hble MaTEMAaTUYECKHE
JTUCIUIUIMHBL W WX TPUIOKEHHS B enuHoe 1enoe. [loatomy BakHO JaTh
BO3MOXKHOCTh OOYy4YarOIIEMyCs TMOHMMATh TEOPETHKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHBIM TNPU3HAKOM MAaTEMAaTUKU KaK HayKd CIEIyeT TMpUu3HaTh
CBOMCTBEHHYIO €U CTpOrocTh OOOCHOBAaHMI U CJIEIOBaHUE OMNPEICIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKOH JIOTUKM CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBITTUICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AinreOpa ¥ Hayala MaTeMaTHYECKOro aHaIn3a
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJCITHUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENECH peaslbHbIX
CUTyalluii, HCCIEAOBaHUS AITHUX MOJEJIECH C TMOMOINBIO ammapara ajireopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpETAIlMy TOJYYCHHBIX pPE3yJbTaToB. Takue
3aJIaHUS BIUIETCHBI B KKIIBIN M3 pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs ISl PelIeHUs MPUKIATHBIX 3amad. [Ipu
pPEIICHUH  pEaJbHBIX  NPAKTUYECKUX  3ajJad  oOydwaromuecs  pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  QHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBAThH  MpoOJeMy.
JlesTenpHOCTh TO (OPMUPOBAHUIO HABBIKOB pEUICHUS TPUKIATHBIX 3a/1a4
OpraHu3yeTCs B pOIecce U3yUeHHs BCEX TEM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydenne yudeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTrO
aHanuzay» oTBoauTcs 272 vaca: B 10 kiacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJCIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BIYMCICHUSA
Panmonaneueie yncna. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, MPOIICHTHI,
OeckOHeUHbIe nepuoandeckue aApoou. [Ipumenenne npobel U NPOLEHTOB s
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpAciei 3HAaHUN U PEabHOM KU3HH.

JlelicTBUTENbHBIE YHCNa. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepalud ¢ JACUCTBUTENBHBIMM  YHCIaMH.  Moaynb
JNEHCTBUTENBHOTO Yucia U ero cBoicTa. [IpubnmkEHHbIE BBIUMCIICHUS, MTpaBUIIa
OKpYTIJICHHSI, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ ueneiM mnokaszareneM. bunom Herotona. Hcnosb3oBanue
HOJXOAIIEeH (OPMBI 3aIIUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS TPAKTUYECKIX
3a/1a4 U MPEJCTABIICHHS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C paqUMOHAIBHBIM II0OKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuunpie U HaTypaibHbIE
JorapupMsl.

CuHHyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YMCIOBOI0 apryMeHTa. APKCHHYC,
apPKKOCHUHYC M ApKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKAECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHHsS W ypaBHEHUs-CleACTBUS. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHMS LIENIBIX U JPOOHO-pAllMOHATBHBIX YPABHEHHUN U
HEpPaBEHCTB. MHOro4JeHbl OT OJHOM MepeMeHHOH. JleleHne MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeENbIMU
ko3punmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJEPIKAILMX CTETICHH U KOPHHU.

HppanuonaibHbie YpaBHEHHUS. OcHOBHBIE METO/IbI peLIeHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHS MOKAa3aTeIbHBIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BBIPAXKEHUM, COIEPKAIIMX JOTapUPMBI.
Jlorapudmuueckue yYpaBHECHUS. OcHOBHBIE METO/IbI peleHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Ipeobpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUM. PellleHne TpuroHoMeTpu4ecKux ypaBHEHUH.



Pemenne cucrteM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. Omnpenenurens MaTpULbl 2X2, €ro TE€OMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYEHUS, IPUMEHEHHUE OMNPEACIUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUH. PelieHue NpuKIagHbIX 3agad C [MOMOUIBIO
CUCTEMBl JIMHEHMHBIX YypaBHEHMH. lcciaenoBaHue IIOCTPOCHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKUX MOJENEH PEAIbHOM CUTyallUd € MOMOUIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpumeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbBIX O0JacTel HayKu M peanbHOU
KU3HU.

DyHKUMH U TPaPUKHU

@OyHKusA, crnocoObl 3agaHus (QyHKuuU. B3anMHO o0OpartHblE (QYHKIUU.
Komno3zummss ¢yskuuil. I'paduk QyHKOuu. OnemMeHTapHble peoOpa3zoBaHUs
rpadukoB HyHKIIUA.

OO6unacTb ompeneneHus: 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu Qyskimu.
[TpomexyTku 3HaKOnocTosiHCTBAa. YETHBIE M HEeUETHBIE PyHKIMU. [lepuoandeckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHMHA. MakCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbonbiiee n HaMeHblIee 3Ha4eHUsI (PYHKLMN Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTHU4Has W JPOOHO-IMHEHHas (YyHKUUU. DJIEeMEHTapHOe
UCCJIEIOBAaHHE U IOCTPOEHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajJbHBIM U LEJNbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-0Ml CTEMEHW Kak (QYHKIUU OOpaTHOU
CTENIEHU C HATYPAJIbHBIM MTOKA3aTEeJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, WX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUMA TSl pEIICHUS] YPABHEHHM.

Tpurosomerpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCHUMOCTHM B peEalbHBIX IMPOLIECCAX U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauvaja MaTeMaTH4eCKOro aHajau3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJeaoBaTeIbHOCTEH. MeTton
MaTeMaTUYECKON WHIYKIUH. MoOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTU. McTOpUsT BOSHMKHOBEHUS MaTeMAaTHYECKOrOo aHallh3a Kak
aHaJin3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckoneuHo yObIBatromias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoOMEeTpUYECKOn
[IpOrpeccuu. JINHENHBIW U YKCIIOHEHIIMAIBHBINA pocT. Hucio e. @opMyna CI0KHbBIX
MPOLIEHTOB. [ICnoJIb30BaHWE TMPOTPECCHM JUIsl PEUIEHUS pEalbHBIX 33134
IPUKJIAJHOIO XapaKTepa.



HempepriBHble GYHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YyHKIMI HEMpEphIBHBIX Ha oOTpe3ke. Meroa
WHTEPBAJIOB [UJISl PELICHUS HEpaBEeHCTB. lIpriMeHeHHe CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHue, TeOMeTpUIeCKui u
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBogubie  ameMeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMIO3UIIUU (DYHKIIH.

MHokecTBa H JIOTHKA

MHoOXecTBO, omnepauu HaJ MHOXECTBaMM W HMX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpumMeHeHHe TEOPETHMKO-MHOXKECTBEHHOIO — anmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUH 3a7ad W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIo OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

Harypansnbie u nensle yucna. llpumeHeHne NpU3HAKOB NEIMMOCTH LIENBIX
yucen, Haubonpmui obmui nenutend (nanee — HOJl) u Hammenswlinee oOriee
kpatHoe (nanee — HOK), octaTtkoB no moay:to, anroputma EBkinaa muist pemenus
3a/1a4 B LIEJIBIX YHMCIIAX.

KomnnekcHble umucna. Anrebpanueckas M TpUTOHOMETpuYeckas (Hopmbl
3aMMCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYEeCKHEe ONepalud € KOMIUIEKCHBIMU
yucinamu. M3o0paxkeHWe KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO 4ucia. [Ipumenenue
KOMIUIEKCHBIX YUCEJ JJIs PeIIeHUs! PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNMHOCTh YpPaBHEHHWW M HEPABEHCTB. PaBHOCHWIIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHM C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4ecKux HEpaBEHCTB.

OCHOBHBIE METOABl PpEIICHUA TOKa3aTeNbHBIX W  JIorapu(pMUUEecKuX
HEPABEHCTB.

OCHOBHBIE METObI PELLICHHS] HPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUSI CUCTEM U COBOKYITHOCTEW pAallMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JIOrapUPMUUECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3aJa4 M3 Pa3IMYHbIX OOJacTedl HaykKu U peajbHOU
YKW3HU, UHTEPIPETALMA TIOTYYEHHBIX PE3YIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk kommosuumu (QyHKIuHA. ['eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBONCTBA U TpadUKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. ['paduyeckue
METO/bI PELLICHUS 33]1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpapukoB (GYHKIUNA JUIsI UCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT MPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHON )KU3HMU.

Havasa MaTeMaTH4eCKOro aHAJIN3a

[IpumMeHeHne NMpou3BOJHON K MCCIAEAOBaHUIO (DYHKIIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokneHue  HamOOJbIIEr0 M HAaUMEHBIIETO  3HAYEHUH
HEIMpPEePbIBHON ()YHKLIHUU HA OTPE3KE.

[IpuMeHeHne TPOU3BOJHOM JUISI HAXOXKIACHUS HAWIYYIIETO PEIICHUS B
NPUKIIAIHBIX 3a/Ja4ax, [JIs ONpPENCIEHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpasHbIX. I[lepBooOpa3Hbie
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoXaeHUs IEPBOOOPA3HBIX.

WNHrerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uHTerpana o popmyne Hetotona-Jleitbuuiia.

[TpumeHeHrne uHTErpajsa A HaXOXKIEHUS IUIOIafell MmiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHnnanbHbIX  ypaBHEHHH. Marematudeckoe
MOJICJIMPOBAHUE PpEaJbHBIX MPOLECCOB C MOMOIIBIO AU epeHnanbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OFIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kIaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIMKA 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4I€HAa  POCCHMCKOro  00IiecTBa,  MNPEACTABICHHE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
OpoUeaAyp TIpakAaHCKOro oOmecTBa (BbIOOPBI, ONPOCHI U JIPYroe), yMEHHE
B3aMMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIIUSIMU ¥ Ha3HAUYCHUEM;

2) IATPHOTHYECKOTO BOCIIMTAHNA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW MIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKOM LIKOJIBI,
UCTIONB30BAaHUE DJTHUX JOCTIDKEHHWH B JAPYTMX HayKax, TEXHOJOTHusX, chepax
YKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBSA3aHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTH)KEHUM HAyKM M JI€SITEeJIbHOCTBIO YYEHOTO, OCO3HaHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIErO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs SCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/iay, pelIeHul, pacCyKIeHUN, BOCHIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3InIHbIX BHJIOB UCKYCCTBA;

5) puznyecKoro BOCHUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKHe 3HAHHUS B
MHTepecax 3710pOBOTo U 0e30MmacHoro oopasa KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (370pOBOE THUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUA H
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM JIEATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYIOJIOOUs, HHTEpec K
pa3nuuHbiM  chepam  MpoPecCHOHANBHON  NIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIIOKEHUSAMH, YMEHHE COBEpIAThb OCO3HAHHBIA BBIOOP
Oynyiel mpodeccuu M peasu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W
caM000pa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1a4 MaTeMaTHYEeCKON HAMpaBIIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAaHUE BIMSIHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLMATIBLHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MaTEeMAaTUYeCKUX 3HAHUW ISl peIIeHHs 3aJad B 00JIacTH
OKpYXalollel cpefpl, IMIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYKaloLIeH Cpeibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TTOHUMAHHE
MaTEeMaTUYeCKOM HayKu Kak cepbl 4YeTOBEYECKON IesATEIbHOCTH, 3TaroB e
pa3BUTHUS W 3HAYUMOCTH [JISl Pa3BUTUA I[MBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTypOM KakK CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYI0 M MCCJIEA0BATEIbCKYIO JEATCIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble jornueckue AecTBMA:

BBISIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUH MEXIYy TMOHSATUAMH, (POPMYJIUPOBATH
OTpeIeSICHHs] TIOHATUHM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUH,
OCHOBaHMsI JIJIsi 0000IIIEHUS U CpPaBHEHHU S, KpUTEPUH TIPOBOAMMOTO aHAJIN34,

BOCIIPUHUMATh,  (QopMylnupoBaTh H  TPEoOpa3oBbIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPULIATEIbHBIC, CIMHUYHBIC, YACTHBIE U O0II1e, YCIOBHBIC,

BBISIBIIAITh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHUSIX, MpeAsiaraTb KPUTECPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTEILCTBA MATEMAaTUUECKUX YTBEPKICHUM
(IpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS 1 BHIBOIBI;

BBEIOMpPATh CMOCOO pemieHus y4deOHOW 3amadyn (CpaBHHBATh HECKOJBKO
BApUMAHTOB  pEUIeHUs, BbIOMpATh HauOoJiee MOAXOIAUMH ¢ Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

HCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCH,  (GUKCHpPYIOLIME  NIPOTUBOpeuHe,  Mpolsemy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOe, (pOopMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINIO0, MHEHHE;

MPOBOJAUTH CAMOCTOSATENIHHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO O0BEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTaMm
MPOBENEHHOTO  HAONIONCHMS, HUCCJIEJAOBAaHMS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000O0IIECHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMIPOIECCa, a TaKXKe BBIIBUTAThH
MPENOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBIABJIATH AeUIMTH MHPOpPMAIIMKU, NaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JJIs PEUICHUS 3a]1a4H;

BBIOMpPATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX TUIIOB, aHAJU3UPOBATH,
CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAIMIO PA3IMYHBIX BHUJIOB U
dbopm npeAcTaBICHUS;

CTPYKTYPUpPOBaTh HH(POPMAIIMIO, TPEICTABIATh €€ B Pa3M4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMamu 1o CaMOCTOSITEIIbHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHBIE YUeOHbIe JeiicTBHS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOINCHUS, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayu, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TIOMCK
pEelIeHUs, COINOCTaBIISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/Jaud, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaATh (GoOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO PEIIeHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTE/IEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATEIILHONW  pediekcMr KaKk  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB, BIAJCTh
criocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yibTaTa PEIICHUs
MaTeMaTHYECKOH 3a1a4u;

IPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUHN 3aJ[auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUIHHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboOThl TpHU pEHICHUH YYEOHBIX 3a7ad, TMPUHAMATH I1IeJb COBMECTHOM
NEATEeILHOCTH, TIAHUPOBATh OPraHW3alUI0 COBMECTHOW pabOTHI, pacIpeacisTh
BUJIbI Pa0OT, JOrOBapHBAaThCS, OOCYX JaTh TMPOLIECC M Ppe3yiabTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIIOAECH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyKaeHuss, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpMBD» ¥ HWHBIE), BBINOJHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOErO BKJIAJa B OOIIMK MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kuacce oOyyaromuiicss MOJyYHT CIEAYIOLIUE
MPEIMETHBIC PE3YJIbTaThl MO OTACIBHBIM TEMaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTHIECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJHO OIEpPUPOBATh MOHATHSIMHU: PAlMOHAIBHOE YHKCIO0, OECKOHEYHas
nepuoguyeckas JpoOb, TMPOLEHTHI, HPPAMOHAIBHOE YHCJIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb IEMCTBUTEIBHOIO YUCIIA;

OPUMEHSATh JApOOM ¥ TIPOIEHTHI Uil PEIICHUs TMPUKIATHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOW )KU3HU,

MPUMEHSATH NPUOIMKEHHBIE BBIUMCIICHUS, TPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHUN;



cBOOOJIHO ONEpUPOBATh TOHATHEM: CTENEHb C LENbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALYI0 (POPMY 3alUCU EHCTBUTENBHBIX YNUCEN AJIs PEIICHUs
NPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTEICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHEM: CTENEHb C PAlMOHAIBHBIM ITOKA3aTENIEM;

cBOOO/IHO OTEPUPOBATH MOHIATHIMHU: JIOTapubM YHCIIa, TeCATUIHBIC U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHI€HC
YHCIIOBOTO apryMEHTa,

ONEpUPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEACTBUS, PABHOCHUJIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PAlUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypaBHEHWH, NPUMEHATH METOJ MHTEPBAJIOB [UJISl PEUICHUS
HEPaBEHCTB;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOM INEepEeMEHHOMH,
MHOTOYJIEH C UENbIMH KO3()PUIIMEeHTaMH, KOPHU MHOTIOWIEHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUTSL peLIeHus 3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMpPENeIUTeh MATpPUIBl 2 X 2 W €ero TeOMETPHUYECKH CMBICT,
UCIIOJIb30BaTh CBOMCTBA ompenenuTenst 2 X 2 A BbIUKCICHHUS] €ro 3HauyeHus,
IPUMEHATh ONPEIEHUTENIN [UIsl PELICHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJICJIUPOBATh PEATbHBIE CUTYallUH C MOMOILBIO CUCTEMbI JUHEHHBIX YpaBHEHHI,
UCCJIEIOBATh IOCTPOCHHBIE MOJENU C TOMOUIBI0 MaTpUI] M OIpeAesuTeNeH,
MHTEPHPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

WCIIOJIb30BAaTh CBOMCTBA JIEWCTBUM C KOpPHSAMHU i TIpeoOpa3oBaHuUs
BBIPAKCHU,

BBINOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BRIPAXKEHUN, COJIEPKAINX CTEIICHH C
palMOHANIBHBIM MTOKa3aTeNIeM;

UCIOJIb30BaTh CBOIICTBa aorapupmMoB TUISE npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUH;

cBOOOIHO ONEpUPOBATHh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIbIO PABHOCHIIBHBIX
NEPEXO0JI0B UJIU OCYILECTBIISS IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl JUIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO OINEpPUPOBATH IMOHSATHEM: TPUTOHOMETPUYECKOE YpABHEHUE,
OPUMEHATH HeoOXoaumble (OpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEAIbHbIE CUTyallUW Ha $3bIKE auredpbl, COCTaBIAThH
BBIPQXEHUS, YpPAaBHEHUS, HEPaBEHCTBA 10 YCIOBHUIO 3a/ayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHKUEM ammapara anreOphl.

DYyHKUMH U TPaPUKH:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpaTHble (PYHKIUU, KOMMNO3UIMA GyHKIMK, Tpaduk GyHKINH,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB (HYyHKIIHIA;

CBOOOJHO OINEPUPOBATH MOHATHAMHU: OOJACTH ONPENEICHUS U MHOMXKECTBO
3HaYE€HUN PYHKIMH, HYJIU (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: YETHbIE W HEUYETHbIE (YHKIUH,
nepuoanyYeckre (QyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBbI (DYHKIIMM, HauOoJiplleeé M HauWMEHblIee 3HadeHUue (QYHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (QYHKIUS C HATypaJbHbIM U
LEeNbIM [OKa3zareiaeM, rpaduk CTENEeHHOW (YHKIUU C HaTypajbHBIM M II€JIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTENEeHW KakK (PYHKIIMM OOpaTHOMl CTENneHu c
HaTypaJbHbIM MOKa3aTeIeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-TMHEHHas
(GYHKIUH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X I'Pa(UKOB;

cBOOO/IHO OIEpUpOBaTh MOHATHUSAMU: IOKa3aTellbHas U Jiorapumuueckas
(GyHKUMM, UX CBOMCTBA M TpadUKH, UCHOJIb30BaTh MX Tpaduku sl pelieHus
YPaBHEHMUI;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTbD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpauku (QYHKUMH JJIsI  UCCIEIOBAaHMS MPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 JPYrHuX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH, BBIpAXaTh POpPMyJIaMH 3aBUCUMOCTH MEXAY BETUUHMHAMU;

Havana MaTeMaTH4eCKOro aHaJIM3a:

cBOOOZIHO ONEpUPOBATh MOHATUAMU: apumeTnyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Mporpeccus, IMHEHHbIA U
HKCIIOHEHIIUATIBHBIN pOCT, (hopMysa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh INPOIPECCUU I PEIICHUs pEeaJbHbIX 3a4ad IPUKIAJHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMU: TOCIEIOBATENILHOCTD, CTIOCOOBI 331aHUS
MOCJIEA0BATENLHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIIEIOBATENBHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHUS MATEeMaTUYECKOTrO aHallu3a KakK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHATUSAMH: HENPEPHIBHbIC (YHKIUU, TOYKH
paspbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpadrka GyHKINY;

cBOOOJIHO OINEpUpOBaTh MOHATHEM: (YHKIHMSA, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSTH CBONCTBA HEMPEPBIBHBIX (DYHKITUI JJIs pEIICHUS 3a0a4;

CBOOOJTHO OIEpUPOBATh MOHATUSIMHU: TIepBas W BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIISITh MMPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO U KOMIIO3UIIUU
NBYX (YHKIIMH, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUA;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM st
pelIeHus 3a1ay.

MHosKecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, ONEpalud  Hajl
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapart JJisl OMUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHITHSIMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOro 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonimy oOyuenus B 11 kjacce oOydarOmMiAiCcs TMOJXYYUT CIEAYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Hauajia MaTEMaTHIECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: HATypaJlbHOE U LEJI0€  YHUCJO,
MHOYKECTBA HATypaJbHBIX W LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEITUMOCTU
uenbix yucen, HOJl u HOK naTypalibHBIX 4MCeNn JJIsl pelieHHs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH TIMOHATHEM OCTaTKa [0 MOJIYJIO, 3alMChIBAaTh
HaTypaJbHBIC YHUCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMITJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUICKCHBIE YHCIa B aireOpandeckor u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apU(PMETHUECKUE OTNepaIiu ¢ HUMU U
M300pakaTh Ha KOOPJMHATHOM MIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJIHO ONEpUPOBATH TOHATUSAMU: HpPpAlMOHAJbHBIC, MOKa3aTeIbHbIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHIEHHS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUpPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (OPMyNbl s  pEHIeHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palHOHAIIBHBIE, MppanOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapupMuyuecKkue UM TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKXKe 3a]1a4d ¢ mapaMeTpaMu;

MOJIEJIMPOBATh pEalbHbIE CUTYallUM Ha f3bIKE anredpbl, COCTaBIATh
BBIPDAKCHHSI, YPABHEHUS, HEPAaBEHCTBA W HX CHUCTEMBbI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapaTra ajareopsl,
MHTEPIIPETUPOBATH MTOTYYEHHBIA PE3YJIIbTAT.

DyHKUuM U rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUMH C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHMS 1 CBOMCTB KOMIO3UIIMU ABYX (hYHKIIHIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHMH W  HEpaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHSAMHU: TpapUKH TPUTOHOMETPHUECKHX
dynxmi;

OPUMEHATh (QYHKIUUA IS MOJEITUPOBAHUS U WCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUUISl UCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJBIIICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOJHYIO Ul HAXOXKICHMS HAWIYYLIEro pPEUIEHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLHAIbHO-DKOHOMMYECKHX, 3aJadax, I
ONpENeNeHUs] CKOPOCTH M YCKOPEHHUs TMpolecca, 3aAaHHOTO (OpMysoN wiu
rpaduxom;



cBOOOJIHO OMEpUPOBATh TOHATUSAMHU: TEpBOOOpa3Has, OMNpeAeIEHHBIN
WHTErpajl, HaXOAUTh IMEPBOOOpPA3HBbIC BJIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTterpan rno popmyne Hetotona-JIebnuna;

HAXOJIUTh IJIOIIAIU TUIOCKUX (PUTYp U 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
cocraBieHus quddepeHINaTbHBIX YpaBHEHHH;

pemaTh NPUKIAIHBIE 3a4a4d, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero Ogl TPOILHBIE pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.

1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 1 bub6mnoreka [IOK
HepaBeHcTBa. CUCTEMBl TMHEHHBIX https://m.edsoo.ru/7f4131ce
ypaBHEHUH
Oyuknuu v rpadpukn. CreneHHas QYHKIHS C bubmuoreka [JOK

2 12 1
LEJIBIM TOKa3aTelIeEM https://m.edsoo.ru/7f4131ce

3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1 bubnuorexa [JOK
HppaumonanbHble ypaBHEHUS https://m.edsoo.ru/7f4131ce

4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 bubmuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f4131ce

5 Jlorapudmudeckast pyHKIHS. 18 1 bubnuorexa [JOK
Jlorapumuueckne ypaBHEHUs https://m.edsoo.ru/7f4131ce

6 TpuronomeTpuueckue BIpaXKEHUS U 22 1 bubnunoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f4131ce

bu6mmoteka [IOK

7 [TocnenoBaTenbHOCTH M NPOrPECCUN 10 1 https://m.edsoo.ru/7f4131ce

bu6mmoreka [JOK

8 HenpepsiBabie pynkmuu. [IponsBoanas 20 1 https://m.edsoo.ru/7f4131ce

9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 5 5 bu6mmoteka [IOK
3HAHUU https://m.edsoo.ru/7f4131ce

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero OﬁﬂTpo‘m’HHe pﬁaKanecKue oOpa3oBaTeJibHbIE
padoThI padoThI pecypesi
1 HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 29 1 bubnnoreka [JOK
MPOU3BOIHOM https://m.edsoo.ru/7f4131ce
bub6mnoreka [IOK
2 [lepsoobpasnast u umterpan 12 1 https://m.edsoo.ru/7f4131ce
I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. bubnuoreka [IOK
3 14 1
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/7f4131ce
4 HppannonanbHbie, MoKa3aTebHbIE U 24 1 bubnuorexa [JOK
Jorapu(pMUUecKie HEPaBeHCTBA https://m.edsoo.ru/7f4131ce
bu6nmoreka [JOK
> Kommexcrsie wncia 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
6 HarypanbHbie it uenpie mera 10 . https://m.edsoo.ru/7f4131ce
CucreMsbl palliOHATbHBIX, UPPALMOHATBEHBIX Bt 10K
v 12 1 nonmoTexa
FOKASATENLHAX 1 A0Tap HMHHCCKHX https://m.edsoo.ru/7f4131ce
ypaBHEHUH
bu6mmoreka [JOK
8 3anatn ¢ mapameTpamn 16 1 https://m.edsoo.ru/7f4131ce
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 16 5 bubmmnoreka IJOK
3HaHUHI https://m.edsoo.ru/7f4131ce
OBILEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 136 10 0 Bubmzorexa LHIOK

https://m.edsoo.ru/7f4131ce
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KoanuyecTtBO Jara
Ne n/m Tema ypoka 4acoB Aara mo ¢paxkTuyeckas
IUIAHY

MHo03xecTBO, Onepali HaJ MHOXKECTBAMM U UX CBOMCTBA 2.09.24

Huarpammel Diinepa-Benna 4.09.24
3 IIpuMmeHeHrne TEOPETUKO-MHOKECTBEHHOTO arapara ajs 1

pemeHus 3amaq 4.09.24
4 Parmonansheie uncia. OOBIKHOBEHHBIE U IECATHYHBIE TPOOH, 1

MPOLICHTHI, 0ECKOHEYHBIC TICPUOUYCCKUE TPOOH 6.09.24
5 Panmonaneshbie unciaa. OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, 1

MIPOLIEHTHI, OECKOHEUHbIE TIEPUOANYECKUE APOOU 9.09.24
5 ITpumeHnenue 1po6ei u MPOLIEHTOB AJIS peIIeHUs TPUKIIATHBIX 1

3anaq 11.09.24
; ITpumeHnenue 1poGei u MPOLIEHTOB AJIS peIIeHUs TPUKIIATHBIX 1

3a7a4 11.09.24
8 JlelicTBUTENbHBIE UKcia. PallnoHaIbHBIE M MpPAllMOHAJIBHBIE 1

qucia. ApupMeTHuecKue onepanuu ¢ 1eHCTBUTEIbHBIMU

quCIamMu 13.09.24
9 CrapToBasi AMarHOCTHKA 16.09.24
10 Monynb JeHCTBUTEILHOIO YHCIIA M €r0 CBOMCTBA 18.09.24
1 [TpuOnmxEHHBIE BBIYUCIIEHUS, IPABUIIA OKPYTIICHUS, TPUKUIKA 1

1 OLIEHKA pe3yJibTaTa BhIYUCIICHUI 18.09.24
12 OCHOBHBIE METO/bl PELLIECHHSI LIENbIX U IPOOHO-pAIIMOHAIbHBIX 1

YpaBHEHUH U HEPABEHCTB

20.09.24




OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U [[pO6HO-paL[I/IOHaJIBHBIX

13 ypaBHeHI/Iﬁ 1 HCPAaBCHCTB 1 23.09.24
14 OCHOBHBIE METO/IbI PELLIEHUS LIEIbIX U IPOOHO-PAL[IOHAIBHBIX 1

YpaBHCHUHN 1 HCPABCHCTB 25.09.24
15 MHorouneHns! OT OJHOU IIEpEMEHHOM. [[e1eHne MHOro4IeHa Ha 1

MHOTOo4JIeH ¢ octaTkoM. Teopema besy 25.09.24
16 MHorousniens! ¢ nensiMu ko3dduuuenramu. Teopema Buera 1 27.09.24
17 Pemenue cucrem nMHEHHBIX ypaBHEHUN 1 30.09.24
18 Penienune cucreM JIMHEWHBIX ypaBHEHUI 1 210.24
19 Marpuiia cucreMsl JIMHEHHBIX ypaBHeHUH. OnpenenuTenb 1

MaTpHLbI 2X2, ero TeOMETPUYECKUIN CMBICI U CBOMCTBA;

BBIUKCJICHUE €r0 3HAYCHUS 51024
20 Onpenenurens MaTpuipl 2X2, €ro FreOMETPUUECKUNA CMBICT U 1

CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS 4.10.24
21 [Ipumenenue onpeaenuTens A peleHUs] CHCTEMbI TMHEHHBIX 1

YpaBHEHUU 7.10.24
29 Pemenue npukiaaHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI JIMHEWHBIX 1

YpaBHCHHUH 9.10.24
23 Pemenue npukiaaHbIX 3a7a4 ¢ MIOMOIIBIO CUCTEMBI JIMHEWHBIX 1

YpaBHCHHUH 9.10.24
24 KonTponbhas pabota: "PanmonanbHble ypaBHEHUS U 1

HepaBeHCTBA. CUCTEMbl TUHEWHBIX YpaBHEHUN" 11.10.24
o5 @OyHK1us, ciocoOsl 3a1anus GyHKkuuu. B3aumuo oOpaTHbie 1

¢bynaxun. Komnosunus pyHkuit 14.10.24
26 I'paduk pynkuu. DnemeHTapHble mpeodpa3oBanHus rpaduKoB 1

byHKmid 16.10.24
97 OO6macth onpeneneHrs 1 MHOKECTBO 3HAUCHUH (DYHKITHH. 1

Hynu gynkun. [IpomexyTku 3HaK MOCTOSIHCTBA

16.10.24




Yérupie u Heu€THbIe QyHKIMU. [leproaunueckue QyHKINH.

28 [IpomMexyTKM MOHOTOHHOCTH (PYHKIIUU 18.10.24
29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMU. HanOomnbiee u

HaMMEHbIIIee 3HaYeHNE (PYHKIIMH HA TIPOMEKYTKE 21.10.24
30 Jluneitnasi, kBagpaTuyHas ¥ IpOOHO-THHEWHAs (yHKIIUU 23.10.24
31 DrneMeHTapHOe HCCIEeI0BAHNE U IOCTPOCHHE TPA(PUKOB 3TUX

dyHKLHii 23.10.24
32 DeMEeHTapHOE UCCIIEJIOBAHUE U IIOCTPOEHUE rPapUKOB ITUX

dyHKLHii 25.10.24
33 Crenens ¢ eabpIM nokazatesieM. bunom HeroToHa 6.11.24
34 CreneHns ¢ nenbIM nokasareneM. bunom HeroToHa 6.11.24
35 CrenenHasi QyHKIUS C HATYPAIBbHBIM U LIEJTBIM [TOKA3aTeNIEM.

E€ cBolicTBa u rpaduk 8.11.24
36 KontponsHas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u

rpaguk" 11.11.24
37 ApudpmeTrueckuii KOpeHb HaTypaJIbHOM CTENEHU U ero

CBOMCTBA 13.11.24
38 Appi(bMeTqucmxlﬁ KOpEHb HaTypaJIbHOM CTEIIEHU U €TI0

CBOMCTBA 13.11.24
39 ITpeoOpa3oBaHus YUCTOBBIX BEIPAXKEHUH, COAEPIKALIIX

CTCIICHU U KOpHU 15.11.24
40 [TpeoOpa3oBaHus YUCTOBBIX BEIPAXKEHUH, COAEPIKALIIX

CTETEHU U KOPHU 18.11.24
41 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX

CTETeHU U KOPHU 20.11.24
42 WppannonaneHble ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHHUS

UppalMOHAIIbHBIX YPAaBHEHUN 20.11.24




Wppanmonansuelie ypaBHeHUs1. OCHOBHBIE METO/IbI PELLIEHUS

43 UppalOHAIbHBIX YPaBHEHUI 1 22.11.24
44 WppaunonanbHble ypaBHeHI/IiI. OCHOBHBIE METO/IbI PEIICHUS 1

UppaLMOHAIBHBIX YPaBHEHHUH 25.11.24
45 PaBHOCI/IJIIzHLIe HEepexobl B PELICHUN UPPALUOHAIBHBIX 1

YpaBHEHUU 27.11.24
46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALUOHATIBHBIX 1

YPaBHCHHH 27.11.24
47 PaBHOCI/IJII:HI)IG Hepexobl B PEHICHUN UPPALUOHATBHBIX 1

YpaBHCHHHU 2.12.24
48 PaBHOCI/IHEHHe Hepexobl B PELIEHUN UPPALUOHATbHBIX 1

YPaBHEHHUH 4.12.24
49 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU KaK PYHKIIMU 1

00paTHOM CTENEHU C HAaTypallbHBIM [OKa3aTeNIeM 4.12.24
50 CaoiicTBa ¥ rpa@uK KOpHS N-OM CTENEHU KaK (PYHKIMH 1

00paTHOM CTENEHU C HAaTypallbHBIM [IOKa3aTeNIeM 6.12.24
51 KonrtponbHas padora: "CBoiicTBa 1 rpaguk KOpHs n-oi 1

crenenu. ppanuonanbHble ypaBHEHUS" 9.12.24
52 CreneHb ¢ pallMOHAIBHBIM ITI0KA3aTENIEM U €€ CBOWCTBA 1 11.12.24
53 Crenens ¢ palMOHAIBHBIM ITOKA3aTENIEM U €€ CBOMCTBA 1 11.12.24
54 CreneHb ¢ pallMOHAIBHBIM I1I0KA3aTENIEM U €€ CBOICTBA 1 13.12.24
55 [TokaszarenpHas QyHKIM, €€ CBOWCTBA U rpauK 1 16.12.24
56 Hcnonp3zoBanue rpaguka QyHKIUK A7 PELMICHHUs ypaBHEHHH 1 18.12.24
57 Hcnonp3oBanue rpaguka QyHKIUU A7 PELIEHUs ypaBHEHUH 1 18.12.24
58 IToka3zarenbHbIe ypaBHeHI/IiI. OCHOBHBIE METO/IbI PELICHUS 1

MOKa3aTeIbHbIX YPaBHEHHM 20.12.24
59 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELLIEHUS 1

[I0KA3aTEJIbHBIX YPABHEHUI 23.12.24




Iloka3zaTenpHbIC YpaBHCHMUA. OcHoBHBIC MCTOABI pCHICHUA

00 [OKa3aTeJIbHbIX YPAaBHEHUI 1 25.12.24
61 KonrtponsHas padora: "IlokazarenbHas GyHKIUS. 1
Iloka3arenbHble ypaBHEHUS" 25.12.24
62 Jlorapudwm yucna. CBoiicTBa norapudma 1 10.01.25
63 Jlorapudm uncna. CoiictBa norapupma 1 13.01.25
64 Jlorapudwm uncna. CroiicTBa norapudma 1 15.01.25
65 JlecsiTUuHBIE U HATYPATbHBIE JTOTapu (MBI 1 15.01.25
66 JlecATUYHBIC ¥ HATYpaJIbHBIE JTOTapU(PMBI 1 17.01.25
67 [IpeoOpa3oBanue BEIpaKECHUH, COEPIKAIIUX JTOTaPHPMBI 1 20.01.25
68 [IpeoOpa3oBaHue BbIpaXKEHUH, COlEpKAILUX JOraprpMbl 1 22 01.25
69 [IpeoOpazoBaHue BRIPAKCHHIA, COJEPIKAIIHNX JIOTAPUPMBI 1 22 01.25
70 Jlorapudmuueckas GyHKIHs, €€ cBOMCTBa U TpapuK 1 24.01.25
71 Jlorapudmuueckas pyHk1us, €€ CBOMCTBA U rpapuk 1 27.01.25
72 Hcnonb3oBanue rpaduka GyHKIUH [ pEIICHUs ypaBHEHU N 1 29.01.25
73 Hcnonb3oBanue rpaduka GyHKIUH U pelIeHNs ypaBHEHU I 1 29.01.25
74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOIbI PEIICHUS 1
norapu(pMUUECKUX YpaBHEHHH 31.01.25
75 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(pMUUECKUX YpaBHEHHUH 3.02.25
76 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(pMUUECKUX ypaBHEHUI 5 02.25
77 PaBHOCI/IJ'HzHBIe MEPEeXObl B PEIICHUH JIOTapH(PMUIECKIX 1
YpaBHCHUU 5.02.125
78 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH JIOTapU(PMUIECKUX 1 7.02.25

YpaBHEHUH




KonTponbnas padota: "Jlorapudmudeckas GyHKITHS.

[ Jlorapudmuueckue ypaBHeHHs" 1 10.02.25
80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YHCIOBOTO apryMeHTa 1 12.02.25
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIOBOIO apryMeHTa 1 12.02.25
82 ApKcuHYC, apKKOCHHYC M aQpKTaHTCHC YUCIIOBOTO apryMeHTa 1 14.02.25
83 ApPKCHHYC, QpKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMEeHTa 1 17.02.25
84 TpuronomeTpuueckas OKpyXHOCTb, OTIpE/ICIICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIIMI YHCIOBOTO apryMeHTa 19.02.25
85 Tpuronomerpudeckas OKpy>KHOCTb, OTIpEICTICHHE 1
TPUTOHOMETPHYECKUX (YHKIHI YUCIOBOTO apryMEHTa 19.02.25
86 OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYJIBI 1 21.02.25
87 OCHOBHbBIE TPUTOHOMETPHUECKUE (HOPMYJIbI 1 24.02.25
88 OcHOBHBIE TPUTOHOMETPHYECKHE (HOPMYIIBI 1 26.02.25
89 OCHOBHBIE TPUTOHOMETPHUYECKUE (DOPMYITBI 1 26.02.25
90 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUN 1 28.02.25
91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BbIPAXKEHHM 1 3.03.25
92 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUN 1 5 03.25
93 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKCHHUN 1 5.03.25
94 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1 7.03.25
95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUHN 1 10.03.25
96 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1 12.03.25
97 Penienne TpUroHOMETPUYECKUX YPABHEHUI 1 12.03.25
98 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1 14.03.25
99 Pemnrenne TpuroHOMeTpUYECKUX YpaBHEHUH 1 17.03.25
100 Perienue TpUroHOMeTpUYECKUX YPaBHEHUH 1 19.03.25
101 Kontponbnas padora: "TpuroHomMeTpruuecKie BRIPaXEHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHUS 19.03.25




HOCJ’IGI[OB&TGJ'IBHOCTI/I, CIIOCOOBI 3aJaHusg

102 MOCIEA0BaTENbHOCTEN. MEeTOI MAaTEMAaTUYECKON MHAYKIIMU 1 21.03.25
103 MOHOTOHHBIE U OTPAHUYCHHBIE ITOCIICIOBATEILHOCTH. 1

Hcropus ananmn3a 6ECKOHEYHO MaJIbIX 24.03.25
104 Apudmerndeckast mporpeccus 1 4.04.25
105 ['eomerpuueckas nporpeccust 1 7.04.25
106 beckoHneuHO yObIBaroIIasi reoMeTprIeCcKast IPOrpeccust 1 9.04.25
107 Cymma GecKOHEeUHO YOBIBAIOIIEH TeOMETPUUYECKOM MTPOrPecCuu 1 9.04.25
108 JIuHeWHbIN U SKCIOHEHIIMANBHBIN pocT. Yucno e. @opmyna 1

CJIOKHBIX IPOIICHTOB 11.04.25
109 JInHEeNHBIN U SKCIIOHEHIHAIBHBIN pocT. Yucno e. @opmyna 1

CJIOXKHBIX MPOIICHTOB 14.04.25
110 Hcnonb30BaHre IPOTPECCUU JIJIS PEIICHHS PEATBHBIX 33]1a9 1

IMPUKIAAHOT'0O XapaKTepa 16.04.25
111 KonTponbnas pabota: "IlocnenoBarenbHOCTH 1 mporpeccuun” 1 16.04.25
112 HenpepriBHbIe QyHKINH U UX CBOICTBA 1 18.04.25
113 Touka pa3pbiBa. ACUMIITOTHI TPaPUKOB (PYHKITHI 1 21.04.25
114 CaoiicTBa (QyHKIIHI HETIPEPHIBHBIX HAa OTPE3KE 1 23.04.25
115 CgoiicTBa QyHKITMH HEMIPEPHIBHBIX HA OTPE3KE 1 23.04.25
116 Meroa UHTEPBAIOB JIs1 PEIICHHS] HEPABEHCTB 1 25 04.25
117 MeTto1 MHTEpPBAJIOB [IJI PEUIEHUS] HEPABEHCTB 1 28.04.25
118 Meroa UHTEPBAIOB JIs1 PEIICHHS] HEPABEHCTB 1 30.04.25
119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKIMMA I peLICHUS 1

3a71a4 30.04.25
120 [IpuMeHeHne CBOMCTB HENPEPHIBHBIX YHKIIUN JJISI PEIICHUS 1

3aaa4

2.05.25




121 IlepBas 1 Bropasi Npou3BoAHbIE GYHKIIUN 1 7 05.25
122 Omnpenenenue, reOMETPUYECKUN CMBICIT TPOU3BOAHOMN 1 8.05.25
123 Omnpenenenue, GU3MUECKUI CMBICT IPOU3BOIHON 1 12.05.25
124 VYpaBHeHHe kacaTelnbHOU K rpaduKy QpyHKINH 1 13.04.25
125 VYpaBHeHHEe KacaTeIbHOU K rpaduky GyHKIHH 1 13.04.25
126 [Ipou3BoiHbIE NTeMEHTapHBIX (YHKITHI 1 14.05.25
127 [Tpon3BoHBIC 37IEMEHTAPHBIX (DYHKITHIA 1 14.05.25
128 [TpousBoaHas CyMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIINU 1
ynKmii 16.05.25
129 [Tpon3BoHast CyMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3UIIUU 1
byHKIUH 16.05.25
130 [Tpon3BoHas CyMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3HIIUU 1
yHKIHid 19.05.25
131 KonTponbnas padota: "IIponsBogHas" 1 20.05.25
132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH: 1
"YpaBHenus" 21.05.25
133 }:IOBTOpeHI/Ie, 0000111eHIe, cUCTeMaTU3allis 3HAaHUI: 1
OyHKImH" 21.05.25
134 [IpomexyTrounas artectanus. IToroBas KOHTpoJsibHas paboTta 22 05.25
135 IIpomesxyTounas arrecrauus. Mitoropas KoHTposibHas paboTa 22.05.25
136 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3AIHS 3HAHHH 1 23.05.25
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KITACC

Koy Hara
Nen/m | Tema ypoka €CTBO dara no (hakTHye
4acoB IUIaHy CcKasl
1 [IpuMeHeHue MPON3BOTHON K MCCIIeTI0BaHUIOPYHKITUH Ha 1 2.09.24
MOHOTOHHOCTb U SKCTPEMYMBI
9 [IpumMeneHre MPON3BOIHON K UCCIIEAOBAHUIO ) YHKIIMIA HA 1 3.09.24
MOHOTOHHOCTb Y 9KCTPEMYMBI
3 [IpumMeneHre MpON3BOIHON K UCCIIEAOBAHUIO ) YHKIIMIA HA 1 4.09.24
MOHOTOHHOCTb Y 9KCTPEMYMBI
4 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO(YHKIUH Ha 1 4.09.24
MOHOTOHHOCTb M 9KCTPEMYMBI
5 [TpumeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO(YHKIINHN Ha 1 9.09.24
MOHOTOHHOCTb M 9KCTPEMYMBI
6 [TpumeHeHre NPOU3BOIHON K MCCIeI0BaHUIO(PYHKIINHN Ha 1 10.09.24.
MOHOTOHHOCTb M SKCTPEMYMBI
Haxoxnenne HanOoJIbIEro 1 HAaUMEHbBIIIETO3HAYCHU S 1 11.09.24
7 HENpepbIBHON (PYHKIIUU HAa OTPE3KE
HaxoxeHre HanOobIIero 1 HauMeHbIIerO3HaYeHU s 1 11.09.24
8 HENpepbIBHON (PYHKIIUU HA OTPE3KE
HaxoxeHre HauOombIIero 1 HauMeHbIIerO3HaYeHU s 1 16.09.24
9 HEeMpepbrIBHON (DYHKIIMH Ha OTpe3ke. BxomHas
MOHHUTOPHHIOBas padoTa.
10 Haxoxxnenre HanOobIIero 1 HaMMEHbIIEr03HAYCHUS 1 17.09.24

HEenpepbhIBHON (QYHKIIMU HA OTPE3Ke




Haxoxnenrne HanOobIIEr0 U HAUMEHBIIIETO 3HAUCHUS 1 18.09.24
11 HENPEPbIBHON (PYHKIIMU HAOTPE3Ke

Haxoxnenue HanOoJIbIIEro 1 HAUMEHBIIIETO3HAYCHUS 1 28.09.24
12 HEenpepbIBHON (YHKIIMHN HAa OTPE3Ke

IIprumeHeHnre npOU3BOIHOM JJIs1 HAXOXKICHUS 1 23.09.24
13 HaWJIy4ylIero peleHns BOPUKIAAHbIX 3aa4ax

IIprumeHeHnre TpOU3BOIHOM JJIs1 HAXOXKICHUS 1 24.09.24
14 HaWJIy4lIero pelIeHUs] B MPUKIAIHBIX 3a/1a4ax

[IprMeHeHne NPOU3BOIHOMN IJIs ONIPENEIECHUS CKOPOCTH 1 25.09.24
15 U YCKOpEHHsIIpolecca, 3aJJaHHOTO (popMysol min

rpaduKom

[TpuMmeHeHne TPOU3BOJHON I OIIPEEIICHNS CKOPOCTH 1 25.09.24
16 U YCKOpEHHsIIpolecca, 3aJJaHHOTO (popMysol min

rpaduxkom
17 Komnosumus GpyHkunit 1 30.09.24
18 Komnosumus GpyHkuunit 1 1.10.24
19 Komnosumus GpyHkunit 1 2.10.24
20 ['eomeTpryeckue 00pa3bl ypaBHEHUN HAKOOPMHATHOMN 1 2.10.24

MJIOCKOCTH
21 ['eomeTpuyeckue 00pa3bl ypaBHEHHUH HAKOOPAMHATHOM 1 7.10.24

IIJIOCKOCTH




Kontponsnas padora: "HUccnenoBanuepyHkuuii ¢

8.10.24

22
MOMOUIBIO TPOU3BOHOM"

23 [TepBoOGpa3sHas, 0OCHOBHOE CBOWCTBONEPBOOOPA3HBIX 9.10.24

24 [TepBooGpa3ubie snemMenTapubix Gynkuuit.[Ipasuia 9.10.24
HaX 0K IEHHs TIEPBOOOPA3HBIX

o5 TlepBooOpasHble deMeHTapHbIX pyHKimii. [Ipasuia 14.10.24
HaXO0KIEHHs TIEPBOOOPA3HBIX

26 WnTterpain. 'eoMeTpuUeCKuii CMBICIMHTETPAIA 15.10.24

27 Brluncnenue onpeaenénHoro uaTerpana modopmyie 16.10.24
Herorona-Jleiioauna

o8 BeruncieHne onpenenéHHoro uarerpaia nogopmysie 16.10.24
Herotona-JleitOnuma

29 [IprMeHeHne HHTErpaa Il HaX 0K ACHUAILIOma e 21.10.24
IUIOCKUX UTYp

30 [IpuMeHEHNEe MHTErpaIa IS HaX 0K AEHUA0OBEMOB 22.10.24
I€OMETPHYECKHX TE

31 [Tpumepsl peniennii quddepeHInatbHbIX ypaBHEHU 23.10.24

32 [Ipumeps! pemenuit tuddepeHInaIbHIX ypaBHEHHHA 23.10.24
MareMaTideckoe MOJIEIMPOBAHUE PeabHBIX IPOLECCOB C 5.11.24

33 noMoIkio A depeHnnanbHbIX ypaBHEHUN

34 KontponbHas pabota: "Tlepoo6pasnas uuHTerpan” 5.11.24

35 Tpuronomerpuueckue GyHKINH, UX 6.11.24




CBOIicTBa U rpaduKu

36 Tpuronomerpuiecknue QyHKINH, NXCBOMCTBA U 1 6.11.24
rpaduku
37 Tpuronomerpuieckue QyHKINH, HXCBOMCTBA U 1 11.11.24
rpaduku
38 Tpuronomerpuyeckue QyHKIUH, UXCBOMCTBA U 1 12.11.24
rpaduku
39 Tpuronomerpuueckue QyHKINH, UXCBONCTBA U 1 13.11.24
rpaduku
OT60p KOpHEH TPUTOHOMETPUUYECKUX yPABHEHUH C 1 13.11.24
40 MOMOIIBIO TPUTOHOMETPUIECKOI OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKUX YPABHEHHI C 1 18.11.24
41 MOMOIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKUX YPABHEHHI C 1 19.11.24
42 MOMOIIBIO TPUTOHOMETPUYECKOI OKPYKHOCTH
OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHH C TTOMOLIBIO 1 20.11.24
43 TPUTOHOMETPHUUYECKON OKPYKHOCTH
44 Pemenune TpuroHOMeTpUUECKNX HEPABEHCTB 1 20.11.24
45 Pemenne TpuroHOMeTpUUECKUX HEPABEHCTB 1 25.11.24
46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1 25.11.24
47 Pemenne TpuroHOMeTpUUECKUX HEPABEHCTB 1 26.11.24
Kontponbnas pabora: "I padukuTpuroHOMeTpUYECKUX 1 27.11.24
48 ¢ynkuunit. Tpuronomerpuueckue HepaBeHCTBA"




OCHOBHBIC MCTObI pCIICHUATIOKA3aTCIIbHBIX

27.11.24

49
HEPABEHCTB

50 OCHOBHBIE METOIBI PEIIEHUANIOKA3ATENLHBIX 2.12.24
HEPAaBECHCTB

51 OCHOBHBIE METO/IbI PEIICHUSATIOKA3aTEIbHBIX 3.12.24.
HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIIEHUSATIOKA3ATEBHBIX 4.12.24
HEPABEHCTB

53 OCHOBHBIE METO/IBI PELICHHS JIOTAPU(YMUIECKUX 4.12.24
HEPABEHCTB

54 OCHOBHBIE METO/IbI PELICHHS JIOTAPUYMUYECKUX 9.12.24
HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHHUS JIOTapH(PMHUUCCKUX 10.12.24
HEpPaBCHCTB

56 OCHOBHBIE METO/IBI PEIICHHS JIOTapUYMUIECKUX 11.12.24
HEpPaBCHCTB

57 OCHOBHBIE METO/IbI PEIICHHS HPPALIMOHAIBHBIX 11.12.24
HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHHS HPPAIMOHATBHBIX 16.12.24
HEPaBCHCTB

59 OCHOBHBIE METO/IbI PELICHUST HPPALIMOHATBHBIX 17.12.24
HEPaBCHCTB

50 OCHOBHbIE METO/IBI PEIICHHS HPPAIIMOHATBHBIX 18.12.24
HEPaBCHCTB

61 r pa(pnqecicne METO/bl PEIICHUSUPPALMOHATBHBIX 18.12.24
ypaBHEHHUIT

62 ['padmyeckue METOIBI peIICHUSUPPAITTOHATBLHBIX 23.12.24

ypaBHEHUH




I'paduueckue METOBI PEIICHUSTIOKA3ATEIHHBIX

24.12.24

63 .

ypaBHEHUU
64 ['padmyeckue METOABI peICHUSAIOKA3aTEIbHBIX HEPABEHCTB 25.12.24
65 I'paduueckue MeTO bl pelIeHUATIOTapU(PMUIECKUX 25.12.24

ypaBHEHUH
66 I'paduaeckue MeTo bl pemIeHUSIIOTapu(PMUIECKUX 13.01.25

HEPABEHCTB
67 I'padmaeckue MeTo bl pemIeHUSIIOTapu(PMUIECKUX 14.01.25

HEPaBEHCTB

['padmyeckue MeTOAbI peleHUs TOKa3aTEIbHBIX U 15.01.25
68 JorapupMUUECKUX ypaBHEHUN

I'paduaeckne MeTOIBI pelIeHNsT TOKA3aTEIbHBIX U 15.01.25
69 J0rapu(pMHUUECKUX ypaBHEHHH

I'paduaeckne METOBI pEeIICHHS TOKA3aTeIbHBIX U 20.01.25
70 norapu(pMUUECKIXHEPABEHCTB

['padrueckue METOIBI pEIICHUS TTOKA3aTEIbHBIX U 21.01.235
71 norapu(pMUIECKIXHEPABEHCTB

KonTtponbHas padora: "MppanuonanbHele, ToKa3aTeIbHbIE U 22.01.25
72 norapudmuueckrie HepaBeHcTBa"

KommuiekcHbie uucna. Anredpandeckas v 22.01.25
73 TPUTOHOMETpHYECKast (DOPMBI 3aITUCH KOMILIEKCHOTO

qHucia




KommiekcHble unca. Aﬂre6pa1/1qe<:1<a51 U TPUT'OHOMETPHUYICCKAA

27.01.25

74 (OpPMBI 3aITMCUKOMILIEKCHOIO YKCIIA

75 ApuMeTHIecKne ONepaliy CKOMILIEKCHBIME 28.01.25
4pCIaMU

76 ApudMeTHIECKHE ONEPALUH CKOMILIEKCHBIMU 29.01.25
YHCIIAMH

27 N306paskenre KOMILUIEKCHBIX YHCEIT HAKOOPIMHATHOM 29.01.25
IUIOCKOCTH

78 N300paxkeHre KOMILIEKCHBIX YUCEN HAKOOPIMHATHOM 3.02.25
IIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTeneHn n3KOMILJIEKCHOTO 4.02.25
guca

80 dopmysna Myaspa. Kopuu n-oii cTerneHn H3KOMITJIEKCHOTO 5.02.25
gucna
IIprMeHEHNE KOMIUIEKCHBIX YUCEI IS PEIICHUS] 5.02.25

81 bu3NYECKUX U TeOMETpUYeCKUX3aaau

82 KonTtponsHas pabora: "KoMmnnekcHbieuncna" 10.02.25

83 HarypaibHble U LeNble Ynciia 11.02.25

84 Harypasnbnble u 11en1b1e uncina 12.02.25

85 ITpuMeHeHUe MPU3HAKOB JETUMOCTH IIEIBIXUUCENT 12.02.25

36 IIprMeHEHUE IPU3HAKOB JETUMOCTH IIEIBIXYHCE 17.02.25

87 [Ipumenenne npu3HakoB AeauMocTH nensixuncen: HOJ u 18.02.25

HOK




[Ipumenenue npusHakoB aenumocty nenasixuucen: HOJ u

19.02.25

88
HOK
89 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH LEIbIXUMCEN: OCTATKU 19.02.25
110 MOZYJIXO
90 IIpumeHeHne nNpU3HAKOB ACIMMOCTH LEIBIXUHUCEN: OCTATKH 24.02.25
110 MOZYJIFO
[IpuMeHeHre NPU3HAKOB IETUMOCTH LIEJIBIX YHCEN: AITOPUTM 25.02.25
091 EBxnnna st penieHus3aaad B LEIbIX YUCIAX
92 KoHnTtpoinbhas padora: "Teopus nensixuucen" 26.02.25
Cucrema U COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE 26.02.25
93 CHUCTEMBI U CUCTEMBbI- CJIEICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE 3.03.25
94 CHUCTEMbI U CUCTEMBI- CIEJCTBUS
95 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U COBOKYITHOCTEH 4.03.25
palMOHAIBHBIX YPaBHEHUM
OCHOBHBIE METO/IbI PEIEHHS] CUCTEM M COBOKYITHOCTEH 5.03.25
96 HUppALMOHATBHBIX YPaBHEHUM
97 OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U COBOKYITHOCTEHN 10.03.25
MTOKa3aTeJIbHBIX YPaBHEHUN
OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U COBOKYITHOCTEH 11.03.25
98
[IOKa3aTEJIbHBIX YPaBHEHUU
99 OCHOBHBIE METO/IbI PELICHUSI CHCTEM HUCOBOKYITHOCTEN 12.03.25

JorapupMHUUECKUX ypaBHEHUI




OCHOBHBIE METO/Ibl PELLIEHHS CUCTEM U COBOKYITHOCTEH 1 12.03.25
100 JorapupMHUUECKUXypaBHEHHUH
[IpuMeHeHne cUCTEM K PEIICHUI0 MAaTEeMaTHUECKUX 3a/1a4 U 1 17.03.25
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKH U PEeaTbHOIKNU3HH,
101 MHTEPIIPETALNS [TOJIyYEHHBIX PE3YIbTaTOB
[IpumMeHeHre cuCTEeM K PEIICHUI0 MaTEeMaTHYECKUX 3a/1a4 U 1 18.03.25
3a/1a4 U3 pa3IMyHbIX 00J1aCTeH HAyKU U PEaJIbHOMKU3HH,
102 UHTEPIPETAINS TOJTYICHHBIX PE3yJIbTaTOB
[IprMeHeHre HEPaBEHCTB K PEIICHUIO MaTeMaTHuIecKux 3am1a4y| 1 19.03.25
W 3aj1a4 U3 pa3jINyHbIX o0nacTel HayKH U pealbHOWKU3HH,
103 MHTEPIIPETALNS [TOJIyYEHHBIX PE3YIbTaTOB
KonTpombHas paboTa: "CHcTeMBI paljiOHATbHBIX, 1 19.03.25
104 UPPAIMOHATIBHBIX MTOKA3aTEIBHBIX U JIOTApU(PMUIECKUX
ypaBHeHUH"
105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1 24.03.25
106 PanmonansHble HEpaBEHCTBA C MTapaMeTpamMu 1 25.03.25
107 PannonaneHbIE CHCTEMBI € TApaMETPaMHU 1 25.03.25
WppanuonansHble ypaBHEHHs, HEpaBEHCTBAC MMapaMeTpaMu 1 7.04.25

108




109 UppanuoHaibHble CHCTEMBI C TIApAMETPaMK 7.04.25
110 [Moka3arenbHbIE ypABHEHHS!, HEPABEHCTBA CIAPAMETPAMHE 8.04.25
111 IToka3arenpHbIE CHCTEMBI C TApaMETPaMU 9.04.25
112 Jlorapudmuueckue ypaBHEH s, HEPABEHCTBAC apaMeTpaMu 9.04.25
113 JlorapupMuUUECKHE CUCTEMBI C TApaMeTPaMu 14.04.25
114 TpuroHoMeTpuyecKne ypaBHEHHs ClIapaMeTPaMu 15.04.25
115 TpPUTrOHOMETPUYECKUE HEPABEHCTBA ClIApAMETPAMHE 16.04.25
116 TpPUrOHOMETPHUECKHE CHCTEMBI CTIApAMETPAMH 16.04.25

IMocTpoeHre U UcCIeN0BaHUE MATEMaTHYECKUX MOJIENIeH 21.04.25
117 PeaIbHBIXCUTYALUH ¢ TOMOIIBIO YPAaBHEHUH € ITapaMeTpaMmu

IMocTpoeHre U UCCIeN0BaHUE MATEMATHIECKUX MOJIENeH 22.04.25
118 peabHBIX CUTyalMi C IIOMONIbIO CUCTEM YPAaBHEHUH C

napamMeTpamMu

[TocTpoeHune 1 MccIeI0BaHIe MATEMATHIECKUX MOJIeNei 23.04.25
119 PEANBHBIX CHTYALUH C TIOMOIILIO CUCTEM YPAaBHEHHH C

napamMeTpamMu
120 KourposbHas pabora: "3anauu cnapamerpamu’” 23.04.25
121 [ToBTOpeHune, 0600NIEHNE, CUCTEMATU3ALHS 28.04.25




3HaHui: "YpaBHeHusd"

122 [ToBTOpenue, o6o0IIEeHNE, CCTeMaTH3alUA3HAHUA: 29.04.25
"VpaBuenus"

123 [ToBTOpenue, 06o0IICHNE, CUCTEMATH3AIMS 3HAHUM: 30.04.25
"VpaBHenus. Cucrembl ypaBHEHUI"

124 [ToBTOpenue, o6o01IeHNE, CUCTEMaTH3allUA3HAHUI: 30.04.25
"Hepasencrtna"

125 [ToBTOpenue, 06o0IIeHNE, CCTEeMAaTH3aUA3HAHUNA: 5.05.25
"HepaBenctBa"

126 [ToBTOpeHnue, 06001eHE, CUCTEMATH3ALUA3HAHUI: 6.05.25
"HepaBenctpa"

127 [ToBTOpenue, 06o0IIeHNE, CCTEeMAaTH3aUA3HAHUNA: 7.05.25
"ITpon3BoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHnue, 00001IEHNE, CUCTEMATU3AIUSI3HAHU: 7.05.25
"ITpon3BogHas u €€ npuMeHeHue"

129 [ToBTOpeHnue, 06001IeHNEe, CHCTEMATH3ALUsA3HAHUI: 12.05.25
"IIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpEeHnue, 00001IEHNE, CUCTEMATU3AIUSI3HAHUI: 13.05.25
"MHTerpai u ero npuMeHeHue"
[ToBTOpenue, o6001IeHNEe, CCTeMaTH3alUA3HAHU]: 14.05.25

131 "(DYHK]_[I/II/I"
[ToBTOpenue, o6001IeHNEe, CCTeMaTH3alUA3HAHU]: 14.05.25

132 "qDYHKIII/II/I”
[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIMA3HAHNN 19.05.25

133 "(DYHK]_[I/II/I"

134 [TpomexyTounas attectanus. MiTtoroBas KOHTpoJsibHas paboTa 20.05.25

135 [IpomexyTtounas arrecranus. UToroBass KOHTpoJibHast paboTa 21.05.25




136 [ToBTOpenue, 006001MEeHNE, CUCTEMATH3AIUA3HAHNN

21.05.25

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'OITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. Maremaruka: anreOpa ¥ Ha4yajla MATEMaTHYECKOTO aHaJIN3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTUYECKOro aHanu3a. YTIyoJieHHbIH ypoBeHb: 10 kinacc: yueOHuK /
A. I''Mep3nsxk, J1. A. Homuposckuii, B. M. [Tonsikos. - M. | Bentana-I"pad, 2023.

2. Maremartuka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro aHalnu3a. Y rTyOJIeHHBIN
ypoBeHb: 1 1kimacc: yuebnoe nocodue / A. I'. Mep3msik, JI. A. Homuposckuii, B. M.
[TomsikoB: mox penakuueit B. E. I[Tomonsckoro. - M. : Bearana-I"pad, 2023

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

byuko, E. B.

MareMatuka : anrebpa U Hadajga MaTEMaTHIECKOTO aHAIHA3a.

3uB b.I'. «/Ilupaktuueckue marepuansl no reomerpuu 1 10 kimacca», M.: [Ipocsemenue,
2019.Epmosa A.I1., 'omo6opoasko B.B., «CamocTosiTenbHbIE 1 KOHTPOJIBHBIE paOOTHI 11O
anreOpe 1 HauajgaMaHanu3a », Mocksa, Uiekca, 6 uzganue, ucnpasieradoe, 2019 ro.

Yrayonéuusiii ypoBeHs | 10 kiace : Mmeronudeckoe mocooue /
E. B. byuxo, A. I'. Mep3msik, B. b. Ilonouckuii, M. C. Sxkup. —
M. :Benrana-I'pad, 2020. — 92 c. : un. — (Poccuiickuit
y4€OHUK).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://window.edu.ru/
https://fipi.ru/
http://www.school.edu.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://urok.1sept.ru/
https://uchi.ru/
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https://infourok.ru/
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KHNM. OueHo4yHble MATEePUAJIBI

10.

CraproBas nuarnocruka 10 kiacc.

Bapmuanr 1

B knacce 16 nesouek, uro cocraBisieT 40%. CkoJIbKO B KJIacce MaJIbYUKOB?

YIpoCTUTE BBIpaXKEHUE 42 +/50 - 24/8.

YcTaHoBUTE COOTBETCTBUE MEKIY Ipadukamu QyHKUMHA U HOpMyTiaMu, KOTOPbIE UX 331aI0T.
I'PAOUKU

A) y b) y B) y
l_.
| 1 0 1 X
o 1 X 0 1 X
OOPMYVYJIbI

1 2 1
) ¥y=1 )y ) ¥=3

B Tabnuue nox kaxao0i OyKBOM yKa)kKUT€ COOTBETCTBYIOIIUN HOMEP.

A|Bb|B

OTtBeT:

Pemite HepaBeHCTBO 2(3x - 1) <4x-8.

OnuH 13 CMeXHBIX YIIIOB B 8 pa3 6osnblie apyroro. Haiinnte HaumMeHbIIMiA yrod.

3Xx+5
Haiinure o6nacts onpeneneuus Gpyukiun f (X) = 16"
X —
B apudmernueckoii nporpeccun a; = — 2, as = 30. Haiiaure d.
)
Brruncnure m .
L |2x+y=14-4x
Pemnre cucreMy ypaBHeHU
Sx—-y=7-10x

[lepBas TpyOa mpomyckaeT Ha 2 JUTpa BOJAbI B MUHYTY MEHbINEe 4eM BTOpas. CKOIBKO JIMTPOB BOJBI B
MUHYTY TIPOIYyCKaeT mepBasi TpyOa, eciu 6ak oobeMom 120 TUTpPOB OHA 3aMOJIHSIET Ha 2 MUHYTHI JOJIbIIIE,
4YeM BTOpas.

Bapmuanr 2

TPYIIII MaJbYHUKOB, YT TaBJISCT o netei. CKOJIBKO B 1€ ICBOYEK
B e 28 ma 0B, uTo cocTaBisieT 70% mereit. CKOIBKO € JIeBOYEK?

VipocTuTe BHIpaKEHHE 35 —/20 +24/45 .



3. YcTaHOBHUTE COOTBETCTBUE MEXY rpadukaMu QyHKIUH U HopMyTamMu, KOTOPbIE UX 33aJat0T.
'PAOUKU

A) B) B)
y y y
11
1t 1 _ 1r : X 0 X
0 / X 0 1
OOPMYVIJIbI
1) y:—% 2) y:—%x2 3) y=%x—2

B Tabauie noj xaxxaoi OyKBOH yKa)KUTE COOTBETCTBYIOIIUN HOMED.

A|b|B

OtBeT:

4. Pemurte HEPaBEHCTBO 3(2x + 2) >8x — 2.

5. OpnuH U3 CMEXHBIX YIJI0B Ha 24 rpaaycoB Oosnblie Apyroro. Haliqute HaMMeHbIINI yroo.

8-2x

5

6. Haiimure obmacts onpenenenust pyuxmun f(X) =

7. B apudmernueckoii mporpeccuu a7 = 29, d =— 3,5. Haiinure a;.

@)
8. Beruuciuth PP

2y —3x=16+5x
—-2y—6x=9+11x
10. TlepBast TpyOa mporyckaeT Ha 4 JUTpa BOJBI B MUHYTY MEHbIIE dyeM BTopas. CKOJBKO JUTPOB BOJBI B

MHUHYTY NpOITycKaeT nepBas TpyoOa, eciau 6ak oobemoMm 140 AUTPOB OHA 3aroyiHsAeT HAa 4 MUHYTHI JOJIbIIIE,
4YeM BTOpasl.

9. Pemmre cucremMy ypaBHEeHUI {

MaxkcumanbHbIH 0ant 3a BIIOJIHEHUE paboTsl — 12.
Bajbl no 3ajaHusaIM
Nel | Ne2 | Ne3 | No4 | NoS5 | Ne6 | Ne7 | Ne® | Ne9 | NelO

anrebpa 1 1 1 1 1 1 1 2
rEOMETPHUS 1 2

Kputepun BbicTaB/IeHHsI OTMETOK MO0 aJiredpe
OTMeTKa «2» «3» «» «5»
Jluana3oH 6a;10B 0-4 5-6 7-9 10-12




HUTorosasi KOHTpPOJIbHAsI padoTa Mo ajredpe U HaYaJIaM aHAJIU3A
10 xkaace (mpopubHBIN YPOBEHD)
Yactp 1

Omeemom K 3a0anuam 1-7 aenaemca yeioe Yucio uiu KOHeYHas oecamuunasn opoos. Bo
6cex 3a0aHUAX YUCIa NPEeONno1azalomces 0elicCmeumenbHblMU, eciii OmoebHo He YKA3aHO

uHoe. 3anuuiume Yucio @ noje omeema 6 meKkcme padomol, 3amem nepeHecume e2o 6

Bb/IAHK OTBETOB N 1 cnpaséa om Homepa coomeemcmeyou,ezo 3a0anus, Hauunas ¢

nepeoii knemouku. Kasxcoyro yughpy, 3Hax «MuHyc» u 3anamyro nuwiume é 0moenbHou
K/lemoukKe ¢ cOOmeemcmeuu ¢ npueeoéHHvimu 6 d61anke oopazyamu. EOunuyvl usmepenuii

nucams He HYHCHO.

1. Haiinmute KOpeHb ypaBHEHUS: V —72—=TIx=—x. Ecnu ypaBHeHue nmeeT 0oiiee OHOTO KOPHS, YKAKUTE
MEHBIINN U3 HUX.

(3x) - x~9
x—10.2,4

2. Haiinure 3HaueHME BBIPAKEHUS

x(1) = 1o s i
3. MarepuanbHas TOUKa JBHXKETCS MPAMOJIMHENHO I10 3aKOHY 2 (rme X — paccrosiHue
OT TOYKH OTCUeTa B MeTpax, t — BpeMs B CEKyHIax, U3MEPEHHOEe ¢ Havyayia ABMkeHus ). Haliaure ee ckopocTs B
(M/c) B MOMEHT BpemeHu t = 6 c.
4. B G0KOBOI1 CTEHKE BBICOKOI'O IIMJIMHIPUYECKOro 0aKa y caMoro JHa 3akperieH KpaH. Ilociie ero oTKpbITHS
BOJIa HAUMHAET BBITEKAaTh U3 0aka, IpHU 3TOM BBICOTA CTOJ0A BOJbI B HEM, BbIpaKCHHAsI B METPax, MEHSAETCS 10

2 b -
a = —— e
3aKOHY H (I) = at”+ bt + Ho rne Ho = 4— wavaneneii ypoBeHs BOJIBI, 100m/Mue?, u 5
M/MHUH TIOCTOsSIHHBIE, t — BpeMs B MHUHYTax, MpOIIEIIee C MOMEHTa OTKPBITUS KpaHa. B TeueHue kakoro
BpeMeHH BoJia Oy/eT BbITeKaTh U3 6aka? OTBET MpUBEINUTE B MUHYTaX.
5. U3 nynkta A B nyHKT B opHOBpeMeHHO Bblexanu JBa aBTOMOOWsA. IlepBblif mpoexan ¢ MOCTOSIHHOM
CKOpPOCTBIO BECh IyTh. BTOPOI mpoexan nepByro MOJOBUHY MYTH CO CKOPOCTHIO, MEHBIIEH CKOPOCTH MEPBOIO
Ha 13 KkM/4, a BTOpPYIO MOJIOBUHY IYTH — CO CKOPOCTbIO 78 KM/4, B pe3yibpTare 4ero npuOblUT B MyHKT B
OJIHOBPEMEHHO C TNEepBbIM aBTOMOOMIEM. Haliiute ckOopocTh MepBOro aBTOMOOWIISI, €C/IM M3BECTHO, YTO OHA
6onbiie 48 km/4. OTBET naiiTe B KM/4.

YA

o] 1 x
6 ) Ha pucynke u3o6paxén rpaduk Qynkimn f(x) =b+log,x. Haiture J (16).
_ /P b 11
7. Haiigure TOUKy MUHEUMYyMa G yHKIIHA y=VvX 6x+11.
Yacrtn 2

/Jna 3anucu pewenus u omeemos na 3aoanue 8 ucnonvszyiime bJIAHK OTBETOB Ne 2.
3anuwume cnauana nomep evinonnsemozo 3aoanus (8), a 3amem noanoe 000CHO8aHHOE
peuienue u omeem. Omeemol 3anucwvleéaiime 4émKo u pazdopuuso.

16cos*x —24cos*x+9 = 0.

6) HaiinuTte BCce KOpPHU 3TOTO ypaBHEHUS, IPUHAIEKAIIUE OTPE3KY [2757 3317]-

8. a) Pemnre ypaBHEeHUE



Kpurepun oueHuBaHus:

8-9 6 omenka 5
6-7 0 outenka 4
4-5 0 onenka 3
0-3 0 omtenka 2

KonTpoasHnas padora: "PanmoHajbHble ypaBHeHUsI M HepaBeHCTBA. CucTeMbl JIMHEHHBIX YPABHEeHUH "

l. Pemmnre:
Zx+3 x=3
x*-2x  x4zx
2. Pemnts:
{x—2)(x+2) x*—10x+25
a)————— =0 0)————=10.
) x-3 ; 6) xT—dx-12 =

R i { 1 " 1 ) n+3
- YIPOCTHTE BEIPA#CHHE | =+ —7—] & —5—.

4. PemmuTh:
xt—x?—3x?pdx—4=0.

KonTtpouabHnas padora: "Crenennas ¢pynkuus. E€ cBoiicrBa urpadpux"

LFEIpITEOLILE @12 Ra

1. Haittn o6nacts onpenenenns dynxumn: a) y =+/2x—x~ : 6)y = ?

xr+5)°

1
2. Tocrponte rpadgme dyusnmn v =(x + 1)* . Haittn ee obnacte onpeaenenns n

MHOKCCTEO 3HAUCHHIL
3. Haitte dyngumo, ofpatHyo K JaHHOH, ec 00MacTs ONPeIcneHni H MHOMWECTBO

snaucHuil: 4) ¥y =Yxr—3:;8) y=3xr- 5.

Bapunant Ne 2.

1. Haitte obnacte onpeacneHus GyHKIHM: a) ¥ =+ 5x— 2x; 6)y=-—

1
2. Toctponts rpadmk dyuxuun y =(x —1)° . Haittin ce oBnacts onpeaencnis 1

MHOMECTEO IHAMCHHIL
3. Haitre dynrumio, obpaTHyO K 1aHHOH, e 00NacThE ONPEICIcHNS H MEMKECTEO

sunadennii: a) ¥ =3Yx+2;6) y=2r +4.

KonTpoabHas padora: "CBoiicTBa U rpaduk KopHs n-olicrenenu. UppaunonajbHbie ypaBHeHus "



l. ¥EamuTe MHOKECTBO IHAYCHHH (yYHKLIHN
y=-x%"+2 HNOCTPOITE CXEMATHUCCKH e¢ IpadHk.

2. Haiiante Ymin, Ymax Ha oTpeske [-1: 2] ana
4

x
fyHKIHN ¥ = ?:
3. CpasnuTe uncna ¢ eamunnedi: a) 5.2 6) 1,17
4. Haitaure dpysrumo, obpaTHYIO K JaHHOM:

y=Tx~- L
5. PewnTe ypaBHeHHA:

a) Yx+1 =4

G —x-3=3%
Bly2x—3=-16
Y32+ +8=3+x

Kourpoabsnas padora: "[loka3zarenbnas pynknus.llokasarenbnble ypaBHenus"

Al. Kakan dyynsins ssnserca yvoseaomen?
. y=02" 2. y=3" 1 )‘=[%} 4.22%.

A2, Haiinure ofnacts sHavenus dynkman y=2"",
L (—om4om)  2.(0490) 3. [-64a0) 4. (6:490)
A3. Pemmure yparnenne +/2°" = 22 .

1.-2 24 3.2 4.3

1y

Ad. Penmmnte HepaBcHETBOD — = | —
25 \5)

L (—om—5] 2. [-L#eo)  3.[-5ie)  4(—om-]
A5, OnpenennTe HAHMEHBIIEE H3 WHCEN
L4fF 2 []—] 3.4 4l
4
Bl. Pewmnte ypasuenne 5°' —2-5""'-23=10

KonTtpouabsnas padora: "Jlorapudmuueckas pynkuus./lorapudmuveckne ypapuenus"

1. Hajigure obnacts onpegenenns dyaxunn v = lg(5x — 3).
2. Pemmnre ypagneHHE:
1) log:(2x + 5) = -Z;

7

2) loge(x? + 5x — 10) = log.(x + 2).

3. Pemnre nepasencteo logy . (x + 6) = logg 3 (4 — x).
log,B+log,?

4. BuuHcTHTE 3HAYCHHE BRIPA#CHHA .
Zlogs12—log; 16

5. Pewnre ypaBHeHHE:
Iy logs(x — 1)+ logs(x +3) = 1; 2y logax + 25log.2 = 10.

KonTtpouabnas padora: "Tpuronomerpudeckue BbIpaskeHusl 1 TPHTOHOMETPHUYeCKHEe YpaBHeHus "



Dapraann 1

|. Bubepure BepHOC paBCHCTEO:

a) cos{a + f) = cosa + cosfi;

Gjcos(a + ) = cosacosf + sinesing;

Bjcos(a + ) = Zcos 4"':—ﬁ.-:c:ns':‘;—ﬁ;

ricos(e + f) = cosacosf — sinasinfi.
2. VramuTe 3HaucHHE Bupasenna 125in % cos

a3 6)3VZ B W3 6

3. Buumcnute sind2°%cos77" — sin77 cos32°

2 Sil‘ll:]ﬂ'—ﬂ:}+1:ﬂ§|:?—l—ﬂ.)

rI.
12’

4. ¥YnpocTMTe BRIpEKCHHE Py

" . 3 3
5. Haitgnre tg2a, ccnn sina = oK <a< 2m.

] i VE]
6. Pemmte ypasHcHKe cO05T7X - sin2x — sinTx - cos2x = -

sinda+cos2a—sine
cosa+sin2a—cosia
8. Haiigure abcumcesl Touck nepeccdcHus rpapukos hyHkmHn ¥ = Jcosx M ¥y =

bsindx.

7. Jokamure TOMICCTE = ctglo

K . &
9. Bruncoute: tg (T — aresin E)
10. Haiigume MHO#ECTEO 3HAUCHHH yHELIHE

¥ = bsin26x — V3sinbx + 6cos26x + cosbx

KonTpoubnas padora: "IlociaegoBaTe1bHOCTH U porpeccun”

l. Bemucoure 1. 7 1 200-i1 uicHE NoCAcA0BATENRHOCTH, CCOH ¢ M- WICH 3anacTcd

— i1y
poparynoii *n =(-1)""(2+3n).

2. TlpencraBeTe DECKOHCYHYH) NEPHOJHYECKYID OecaTHuHYW apode 2,(27) B Buac
0D KHOBCHHOH apodu.

3. HaitauTe npor3soanyio §yHELHH.

5 1 1
y=Tx +3x - — 44, p=-3Jx + = cosx— = etg x;
a) Tx &) 3 2
y= X
E]}’:”'I;{_lx"‘l:li ) x* -1

4. Haiioure yroosoil  koodupmument  kacatensHoilt &k rpadmky  yHEUHR

Fi
__ H _ xl:l -_—
y =~7 cos Jx+2sin 5x -3 B TOUKE ¢ abcunccoi 3
0
=(2x+35
5. Jokamwmre, wro  yHKIHA y=( ) VIOBISTEOPAET  COOTHOIICHHID

8000y (2x+5)" =(»'T = 0.

6. Cymma DeckoHeuHOH yORBAIOMICH IeoMEeTPHYCCKOH nporpeccun paBxa 4, a cymma
KBaapaTos ef wicHos pagna 48. Hailonre nepeedil 9ncH 0 3HAMEHATENE TPOTPECCHIH.

Kourpoabnas padora: "IlpouzBognas’



l. CocraBrTe ypagHEHHE KACATENLHOH K rpalhHEy (yHEHA:
a)y = x* — 2x? 4+ 3x + 4 & Touke ¢ abeuuccoit x=2.
0) ¥y = v3x + 4 B Touke x=4.

2. Heeneayiire yuspmo ¥ = x¥ — 3x2 + 2 Ha MOHOTOHHOCTE H JKCTPEMYMBIL

3.HaiiguTe HaHMeHBIIEE H HANOONBITEE IHAMCHHA fyHKINN:
x 5
ajy= 1?— Ex"‘ + 6x 4+ 10 ua otpeske |0; 1].

6) ¥ = cos x — /3 sin x na otpeske [-m; 0].

4. Cymma KaTETOB NPAMOYIONBHOID TPCYIOIBHHEA paBHa 15 oy, KakoBe 10/DEHBL DBITE HX
ZUTHHEL, 9TO0R FHNOTEHY3a TPEYIOIBHAES OB HANMEHBIICH?

Bxoanass MonuTopuHronas paoora. 11 kiaacc
Yactp 1

Omeemom K 3a0anusam 1-7 aenaemca yenoe 4ucio uiu KoHeuHas oecamuyHas opodv. Bo
6cex 3a0aHUAX YUCAA NPEOnoaazarmcsa O0eliCHeumenbHbIMU, eciu OMmoeabHO He YKA3aHO
UHOoe. 3anuwiume 4UC/I0 6 noOjle Omeema 6 meKkcme padomol, 3amem nepeHecume e2o 6
BJIAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0aHus, HA4uHas c
nepeoit kiemouku. Kaxcoyw wuugpy, 3nak «Mumycy u 3anamyio nuuiume 8 OmOeIbHOI
KJlemo4Ke 6 COOmMEEncmeul ¢ npueeoéHHvIMU 6 O1anke oopazyamu. Eounuyvl usmepenuil
nucams He HYHCHO.

1.Haiimute KOpeHb ypaBHEHUS: 36— I5x = —x. Ecnmu ypaBHeHHe nMeeT O6osiee 0HOTO KOPHS, YKaKUTE
MEHBIINN U3 HUX.

(5x)% - x6

2. Haiinure 3HaueHHE BBIPAKEHUS 1020 . 5

3. MarepuanbHas TOYKa JBMIXKETCS NPSIMOJIMHEMHO IO 3aKOHY x(l‘) =67 +50+ 23(rz[e X —
paccTosiHue OT TOYKH OTCueTa B MeTpax, I — BpeMsl B CEKyHJlaX, U3BMEPEHHOE ¢ Havasa JBuxkeHus). Haiaure
ee CKOpocTh B (M/c) B MoMeHT Bpemern [ = 3c.

4. B G0KOBOI1 CTEHKE BBICOKOI'O LIMJIMHIPUYECKOTro OaKa y caMoro JHa 3akperieH KpaH. [locie ero oTKpbITHS
BOJIa HAYMHAET BBITEKAaTh U3 0aka, IpHU 3TOM BbICOTA CTOJ0a BOJbI B HEM, BBIpaKEHHAsI B METPaxX, MEHSIETCS 110

3

2 a=— bh=—=

3aKOHY H (I) = at” + bt + Ho, rne Ho = 9m — navansHbiii YPOBEHB BOJIbI, 196 m/mur?, u 7

M/MUH — TIOCTOSIHHBIE, { — BpeMsi B MUHYTaX, MpOIIeIIIee C MOMEHTa OTKPHITHs KpaHa. B TeueHune kKakoro

BpeMeHH BoJia Oy/ieT BbITekaTh U3 6aka? OTBET MpUBEIUTE B MUHYTaX.

5. 3 nynkra A B nyHKT B onHOBpeMeHHO Bblexaiau JBa aBToMoOWis. IlepBblif mpoexan ¢ MOCTOSHHOU

CKOpPOCTBIO BeCh IyTh. BTOpoii mpoexain nepByio MOJOBUHY MYTH CO CKOPOCThIO 50 KM/4, @ BTOPYIO TIOJIOBUHY

IyTH — CO CKOpPOCThIO, Ha 15kMm/u Ooibliel CKOPOCTH IEpBOro, B pe3yiapTare dero npubsuli B B
OJIHOBPEMEHHO ¢ MepBbIM aBTOMOOMIIEM. Haiinure ckopocTh nepBoro apromoomsisi. OTBET JaiiTe B KM/4.

VA

I

a1

-
—
X

6. - Ha pucynke u300paxéH rpaduk (QyHKIUM f(x) =0b+log,x. Haiimure

£(0,25).

7. Haiimute TOuky MakcumMyma (pyHKITUN

y=1/—79 — 18x — x2.

Yactp 2
‘,ZIJI}I 3anucu pewienus u omeemos Ha 3adanue 8 ucnoav3yume b/JIAHK OTBETOB Ne 2.




3anuwume cHauana HOMEp 6blnoJIHAEMO20 3a0anus (8), a 3amem nonaHoe 000CHOBAHHOE
peuienue u omeem. Omeemul 3anucvleéaiime 4émKo upa360ptmeo.

8. a) Pemmre ypaBHeHne cos2x+3sin“x = 1,25

[ Sn]
0) Haiigure Bce KOpHHU 3TOTO ypaBHEHHS, IPUHAAJISKAIINE OTPE3KY

Kpurepuu onenuBanus:

8-9 6 omenka 5
6-7 0 ouenka 4
4-5 0 onenka 3
0-3 0 ouenka 2

IIpome:xxyTounas arrecranusi. UToropasi KonTposabHasi padora 11 kiace

1. Haiinure npou3BoaHy0 pyHKINU Y = x> +1,5X +8.
Ay =x"+15x+8 B.y =5x"+15 B.y =5x"+3x+8 TI.y =5x"+15x

2. Haiinure mHOKeCcTBO 3HaYeHuid Gpynkuuu Y =10+ sin 3x.

A. [-1;1]  B. (—o0;+x) B. [9;11] I. [10;11]
3. Teno ABMKETCS MPSIMOJIMHEHHO 110 3aKOHY Xx(t) = 3th- 26 +1 (x B MeTpax, t B cexynaax). Haiiute ero
CKOpPOCTh B MOMEHT BpeMeHH t = 2.

4.Pemnte HEPAaBEHCTBO:

a)logs (L —x) < logs (3—2X);

6)|5| !

.1.x—1 .1.x+1 ) .
BN et
I;{+ﬁ1]lﬁ;{—4]}I:I

g) X+x—b

3 x%-40x + 3 Ha orpeske [0; 4]

5. Haiinute HanMeHblIee 3HaueHue PyHKIUN Y= X
s R _ 2
6. BeruncnuTh miaomaas GUrypsl orpaHMueHHON IMHUAMM: Y = X+3 , y = -X"+8x -7.

Kpurepun ouennBanus:

7-8 0 omenka 5
5-6 0 onenka 4
3-4 0 onenka 3
0-2 06 ouenka 2

KonTtpouabsnas padora: "HccienoBanne@yHKIuii ¢ NOMOIbIO IPOU3BOIHOM "



3&:1a:u:ue 1. Haitti KpHTHYECKHE TOMKH VHELIHH.
flx) = 223 + 9x% — 24x.

Jananue 2. Haittn npoMesyTEH BOIPACTAHHA M yORIBAHHA YHKIHH H TOUKH 3KCTPCMYMA.

fix) = 27 - 37 - 36x + 40.

Bapanme 3. Haittu panfonemee  Hammensinee 3navenne dyHEmmn Ha otpeske fjx)=x"-
8x’+5 wa npomescyTtre [-1;3].

. x
Jananue 4. Heenenyitre pyHsnnio ¥ = —— HA MOHOTOHHOCTE H 3KCTPEMYMEL

Konrtpoabnas padora: "I'papuKUTPUTroHOMETPHYECKHUX (PYHKIHIA.
Tpuronomerpnyeckne HepaBeHcTBa'"

. Lentp oKpy#HOCTH CAMHHYHOTO PAAHYCA COBMATACT C HAYATOM KOOPIHHAT

mnockocti xOy. [Ipunannesar mn gyre .P,{— 5:] P [%] Tourn Mi(-1; 0), Mz ((;

il 2 2
el Lo ton (-2,
2 2 2 2
2.BruHcanTE: Sh I3_rr: COS (405 )', :g[— m]: c'rg{ S—I‘!
(& 6 L4 )

3. Buemmemare ciglt —3xk smit+2x) tglt —x) ecmn cus(e‘+2;r]=—%__ I{r{%r.

1
4. Peumre HEPaBCHCTBO! ) COSE > E; 0)smr<

L el

. . 4
5. Toctpoitte rpaduk fryHEIHH } = SIn [x - €)+ L.
6. Heeneayiite dhyHEIHio HAa 9eTHOCTE H NEPHOIHYHOCTE, YEGKHTE OCHOBHOH NepHO,

CCIIH OH CYHIECTEYET: a) V=SMX+cosx: 6) y=x +jn .31

7. Cpagnure uncma a =cosh, b= cos7T.

8. PemmTe HepaBCHCTEO |_t - 2)11 =cosx—1.

KontpoabHnas padora: "HppauuoHajibHble,I0Ka3aTelbHbIE U JJorapupMuyeckue HepaBeHcrna'"

|.PeunTe nokasarenkHLEE YPABHCHHA H HCPaBCHCTBA!

a)5* =125,5)2* +2*7 =9,6)3" —4-3" +3=0,

R CROECE

2.Pemmte norapRiMHUECKHE YPABRHCHHA H HEPABCHCTRA:
a)log,(x* —3x)= 2.b)log , (3x—5)=log , (x* -3)
chlog, x+log,(x-3)=2.d)lg”* x—2lax-3=10,

e)og,(5x 1) log,(2-3x). /) bgl{rix ~1)= 1.

3.PemnTe HppanMoHanLHEIE YPABHCHHA H HEPABCHCTEA:

aBr—1=5bn3x—1=+x +x-4.
chf3x+ =_r—3fn"}-..|'x—2 <3len2x+l=x-1

KonrpoabHas padora: "KommiekcHbieuncia'"



1. Haiitu z1-z2, z1+es, 22073, zo/z, 40 eomn: 2p=3-51,2:=0.3+0.21, z3= I/‘; - /Ié i, za=0.4+31.
2. BrmomHUTE B TPHIOHOMETPHUECKOH (opMe 3anHCH coedyioiline ONePanut: Zi=Zs, 247z,
=8, 4=, L ecmm: =233+ 24, 2=6-6i, z=-\3/2-1.5i, zi=3.

Konrponsnas pabora: "Teopus nensixuncen”

1. Haitgpre HOJ n HOK uncen 645 u 381.
2. Haiiopre ocrarok ot gqencHHE Ha 1] aucna 437.

3. 3anummTe neproguueckyo apods (L(RT) B uae obukHOBEHHONH apobn.
4. Cpapnure wnena +3 ++/15 32,

5. Pemwmte ypagHEeHHE X +l—6x= 21.1' - 31 .

6. Pemmre HepaBeHCTED ltJ —q =2x.

7. NocTpoiire rpadmk gvaknun y = |— 2-|x+ 5' .

Konrtpoabnas padora: "Cucrembl palilioHATbHbIX, HPPALHOHAJIBHBIX NI0KA3aTeJAbHbBIX U
Jorapupmuveckux ypaBHeHuit"

: 1L
log ] »* +[%} =127
1. Pemmme cHcTeMY YPaBRHCHHE
bg_f }‘J — 2{%] log , =127 — 25%

2. Pemure ypasenne 2x T +x T —1=0.

d |

3. Pemwrnre cHCTeMY YPaBHCHM!
_T_I{I — _1‘] =15, _T‘r"'_ = 729,
a N . o)
x =y =170 Wy —3bg, x =3



