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MNOACHUTEJIbHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DeiepanbHOTO TOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBAHMIA,
NPEIBABISIEMBIX K MAaTeMaTHYECKOMY OOpPa30BaHHIO, W TPATUIIMA POCCUHCKOTO
oOpazoBaHms. Peamuzanus mporpaMMbl OOECIEYMBACT OBJAJCHUE KIIOYEBBIMU
KOMITETCHIIMSIMH, COCTABIIIOIIIMMH OCHOBY JUIsl CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0Opa30BaHMsl, LIETOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TO3HABATEIHHOTO
Pa3BUTHUS JTHYHOCTH OOYIAFOIIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B IPOTPaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOM CTOPOHBI,
OH 00ecreunBaeT WHCTPYMEHTANbHYIO 0a3y /i M3Y4YEeHHS BCEX €CTECTBEHHO-
Hay4HBIX KypCOB, a C APYTOH CTOPOHBI, (OPMHUPYET JIOTHUECKOE M aOCTPaKTHOE
MBIIICHAE ydYalluxcsi Ha YpPOBHE, HEOOXOAUMOM I OCBOCHHUS KypCOB
uH(pOpPMaATHKHU, 00IIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTU. B paMkax laHHOTO Kypca
y4aluecs OBJIAJIEBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HayKu, KOTOpas
bopMyIUpYET CBOM JOCTHKEHHUS B MaTEMaTHUECKOM opme.

Kypc anreOpsl 1 Hagam MaTeMaTHYECKOTO aHaM3a 3aKJI1aIbIBACT OCHOBY JIJIS
YCHEITHOTO OBJAJACHHUS 3aKOHAMU (U3WKH, XUMHUW, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH ¢ OOINECTBEHHOW IKWU3HH, IO3BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEIHEBHOW XM3HH. B TOXe Bpems OBIIajeHUE
aOCTpaKTHBIMA W JIOTHYECKH CTPOTUMH MaTeMaTHYECKUMH KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUUECKOE MBIIICHHE. B xo/1e nzydeHus
anreOppl W HavYaJl MaTeMaTUYeCKOro aHaju3a B CTapIICH IIKOJe Yydaliuecs
MOJIYYalOT HOBBIM OIBIT PEMICHUS TMPUKIATHBIX 3a/]ad, CaMOCTOSTEIHLHOTO
MOCTPOEHUSI MaTeMaTUYECKUX MOJENIe PEabHBIX CHUTYyalluid W WHTEpIpeTaruu
MOJIYYCHHBIX  pEIICHUHW, 3HAKOMATCA C  TIpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH B TpHpPOAE, HAYKE W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHICCKUMH OTKPBITHSIMHU U MX aBTOPaMH.

Kypc obGmamaeT 3HaYMTENLHBIM BOCIHUTATEIBHBIM IOTCHITMAIOM, KOTOPBIN
peanu3yeTcss Kak 4depe3 y4eOHbId MaTepual, CIOCOOCTBYIOMUN (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK M 4epe3 crnenuduky yudeOHOU JesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, MPOJAOJIKUTETHLHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a IOJy4€HHBIN pe3yJIbTar.

B ocHoBe MeToanku 00ydeHus anredpe 1 HauajaaM MaTeMaTHIeCKOro aHalln3a
JIEKUT IE€ATEIbHOCTHBIA MPUHLUIT OOYUECHHUS.

CrpykTypa Kypca «Anredpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a» BKIIFOYAET
CHEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JTUHUU: «YKCiIa U BBIUYKCICHUS,
«Dynkuun u rpadukny, «YpaBHeHUs 1 HEpaBeHCTBa», «Hauana maTemaTtnyeckoro
aHanu3a», «MHOXecTBa U JIoruKa». Bce OCHOBHBIE COAEPKATENBHO-METOINIECKNE
JUHUM M3y4YaloTcsd Ha MPOTSDKEHUH JBYX JieT OOydeHHs B CTaplieil IIKoJe,
€CTECTBEHHO JIOMOMHSASA APYT IPyra U MOCTENEHHO HACHIIIAACh HOBBIMU TEMAaMHU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe coaepKaHME HECKOJbKMX  MaTeMaTW4YeCKUX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATHYECKUI aHaIu3,Teopust MHOKecTB U ap. [lo Mepe Toro
KAaK y4alluecs OBJIaJIEBaIOT BCE Oosiee MMPOKUM MATEMAaTHUYECKUM aIllapaToM, Yy
HUX T[IOCJIEOBATEIbHO (OPMUPYETCS M COBEPLICHCTBYETCS YMEHHE CTpPOUTH
MaTeMaTHYECKYI0 MOJENb PEalbHOMCUTYAIINH, IPUMEHSTh 3HAHMUS, IOJy4YCHHBIE B
Kypce «Aiuredpa ¥ Hadalla MaTeMaTU4YeCKOro aHalu3a», IS peleHus
CaMOCTOSTENIbHO  C(OPMYJIMPOBAHHOM MAaTEMaTUYECKOW 3aJadyd, a 3aTeM
MHTEPHPETUPOBATH NOJYYCHHBIN pE3yJIbTaT.

ConepxaTenpbHO-MeToANYECKasT TUHUA «Hucna W BBIYUCICHUSD 3aBEPILIACT
(opMuUpOBaHHE HABBIKOB MCIOJIb30BAaHUS JEUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo B OCHOBHOM IMkoJie. B crapiieil mkone ocoboe BHUMaHHUE YAEISAETCS
(OpMHPOBAHUIO MPOYHBIX BBIYMCIHUTEIbHBIX HAaBBIKOB, BKJIIOYAIONIMX B Ce0s
UCIOJb30BAaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4KCIA, yMEHHE
pallMOHAJIBHO BBINOJIHATh JEUCTBUS C HUMH, JelaTh MPUKUIKY, OLICHUBATH
pesynbpTrar. OOyuarommuecs: MOJMY4YalOT HaBBIKM MNPUOTMHKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOM (opme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BHIPAKECHUI.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCS HA NPOTHKEHUU BCETO
oOydeHusi B CTaplied MIKOJIe, TMOCKOJbKY B KaXIOM paszjesie MNporpamMmbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroluecs OBJIA/I€BAOT
pa3IMYHBIMM METOJIAMHU PELIECHUSI LEJbIX, PAlMOHAIBHBIX, HPPALUOHAIbHbIX,
NOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE yMEHUS UCIIOJIB3YIOTCS IIPU M CCIIEI0BAaHUN
GyHKIIUNA ¢ TIOMOIIBI0 TIPOW3BOIHOMN, PEIICHUH TPHUKIAJAHBIX 3a/ad W 3a7ad Ha
HaXOXXJEHUE HauOONBIIMX M HAUMEHBIIMX 3HauyeHUW QyHkuuu. JlaHHas
colepkaTesbHasl JMHUS BKJIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATHh pacy€Thl 1Mo GopmysaMm, MPeoOpa3oBaHUs IETbIX, PAIMOHAIBHBIX,
UppalMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAXKEHUH,



colepxamnux creneHu u jorapudmel. braromaps w3ydeHHro anredpandecKkoro
MaTepHaia IpOUCXOIUT JajdbHENIIIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHAS yYaIuxcs, (OPMUPYIOTCS HABBIKH JIETyKTUBHBIX PACCYXICHHM,
paboThl C CHUMBOJILHBIMH (OpMamMH, TPEJCTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABCHCTB M HEPABEHCTB. AnreOpa mpemnaraeT 3pdpeKTuBHbIC
UHCTPYMEHTBI Il pEUICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HArJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHO-MeTOaMYeCKass JMHUS «DyHKIMA W TpaduKh» TECHO
neperieTaeTes ¢ APYyruMu JIMHUSIMU Kypca, MIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T
MOCJIeIOBATEIHHOCTD U3YYCHUS Marepuana. N3yuyenue CTEIIEHHOM,
MOKa3aTeNIbHOH, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpaduKoOB, UCIOJb30BaHUE (PDYHKIUHN IS pelIeHus 3a7ad U3 JAPYTUX YYEOHBIX
MPEMETOB U PeaJbHOM KU3HU TECHO CBA3AHO KaK C MAaTEeMAaTHYECKUM aHAIU30M,
TaKk M C pPEIICHWEM ypaBHEHUN U HepaBeHCTB. IIpu »ToM 0oJibllloe BHUMAaHHE
ynensiercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIaMu 3aBUCHUMOCTH MEXIY
Pa3IMYHBIMU BEJIIMYMHAMH, HCCIENOBATh MOJMyYCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi CoepKaTeIbHOW JIMHUU HAIICJICH Ha Pa3BUTUE YMEHUM
M HABBIKOB, ITO3BOJISIONINX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi u cioBecHou. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JuHus «Hadama mareMaTHdeckoro aHajan3a» I03BOJISET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKJIAIHBIX 3a/ad,
JOCTYITHBIX 00YYalomUMCs, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCThH MCCIIEIOBATh U
CTpouTh Tpaduku (PYHKIUN, OMPENENsATh WX HAWOOJBIINE W HAWMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMAAN GUTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH H
yCKOpeHusi mpolneccoB. JlaHHas conaepkarefibHas JMHUS OTKPHIBA€T HOBBIE
BO3MOXKHOCTH TOCTPOCHUSI MaTeMaTHYECKUX MOJCNEeH peaabHbIX CUTYalHi,
HAXOXKJCHUSI HAWJIYUIIero PEIIeHHs B MPUKIAIHBIX, B TOM YHCJIE COIUAJILHO-
HPKOHOMHUYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMH MaTE€MAaTHYECKOTO aHaau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (hOPMaATBLHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHUM pacrio3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHUKE U HCKyccTtBe. OOydyaromuecss y3HAIOT O
BBITAIONINXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJI€ PA3BUTHS MATEMATHKN KaK HAYKH,
U UX aBTOpax.

ConepxarenbHO-MeToauYecKas JUHUS «MHOXKeCTBa U JOTUKa» B OCHOBHOM
MOCBAIIEHA  JJEMEHTaM TEOPUU  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHNS TTPOHU3BIBAIOT BECh KYpPC MIKOJbHONW MAaTeMAaTHKU U MPEjIararoT



HamboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINN BCE pa3zesibl MaTeMaTUKU U €€
NPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE NUCLUIUIMHBI B €IUHOE
uenoe. IToaToMy BakXHO JaTh BO3MOKHOCTH IIKOJIBHHKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M HCIOJIb30BAaTh €ro s
BBIPA)KEHHSI CBOMX MBICIIEH.

B kypce «AnreOpa u Hayalla MAaTeMaTHYECKOTO aHaIW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMAaTHYECKOTO  MOJIEIUPOBAHUSA, KOTOPBIE IPU3BAHBI
chopMHUPOBATh HABBIKU MMOCTPOCHHS MOJICIECH pealbHBIX CUTYAIlHi, UCCIECAOBAHUS
ATUX MOJENIEH C MOMOUIbIO ammapara aiareOpbl U MaTeMaTHYECKOro aHaln3a U
MHTEPIIPETAUN TTOTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBbI B KaXKIbIU
U3 pa3/iesIoB IPOrpPAMMBI, IIOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISL pEIIeHUs] MPUKIAAHBIX 3a1a4. [Ipy peleHnn peaibHbIX MPAKTUYECKUX 3a7ad
yyalyecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BAaTh AHAJIOTHI0, 0000IIATh M KOHKPETU3HPOBATH
npobsieMy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJla4 OpraHu3yeTcs B MPOIECCE U3YUEHHUsl BCEX TeM Kypca «Auredpa v Havaia
MaTEeMaTUYECKOr0 aHAIINU3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B yueOHOM 11aHe Ha M3yYEHUE Kypca aareOpbl U Hayal MaTeMaTHYECKOro aHau3a
Ha 0a30BOM yYpOBHE OTBOJUTCS 2 yaca B Hejento B 10 kimacce v 3 yaca B HE/IGINIO B
11 kmacce, Bcero 3a iBa rojga ooyuenus — 170 vacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia 1 BBIYUCTICHUA

Panmonaneupie yucna. OOBIKHOBEHHBIE U JECATHYHBIE NIPOOH, MPOIICHTHI,
OECKOHEUYHBIE  MEpPUOJUYECKHE  Jpodu. ApudmMerndyeckue  omepanud ¢
palMOHAIBHBIMU YHCIAMU, TPE0OPa30BAHUS YHCIIOBBIX BhIpakeHUi. [I[puMeHnenune
IpoOel U MPOIEHTOB ISl PEIIeHUs] TPUKIAJAHBIX 3a/lay U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEaJIbHOM KU3HU.

JlelicTBUTENbHBIE 4HMCTA. PalMoHanbHble W HPPALUOHAIBHBIE YHCIIA.
Apudmernueckue ornepauud ¢ ACUCTBUTENbHbIMH YHucHaMmu. [IpuOnmxEnnbie
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BHIYMCICHHM.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas ¢opMa  3amucu
neiictBurenpHOro uucia. lMcnonb3oBanume moaxonsmed  GopMbl  3aIIUCH

JNEWCTBUTEIBHBIX YUCEN ISl PELICHHS MPAKTUYECKHUX 3a]1a4 U MPEIACTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypallbHOM  cTemeHu. JleWcTBus  C
apu(PpMETUYECKUMH KOPHAMH HATYPAJIbHON CTEIEHHU.

CuHyC, KOCMHYC ¥ TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI'€HC YHCIIOBOIO ApTryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHHMs. HepaBeHCTBO, pelIeHHE HEPABEHCTBA.
MeTon UHTEpPBAJIOB.

Pelenue nienbix v ApoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaniiOHAIBHBIX YPABHEHU Y HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHUM.

[IprMmeHeHnEe ypaBHEHH M HEPABEHCTB K PEUICHUIO MAaTEMATHUYECKUX 3a/1a4
M 3a]1a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U PeaIbHON KU3HHU.

DyHKIUN U TpaPUuKHU

Oyukius, crnocoObl 3amaHus Gysknouu. ['paduk  QyHknuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nactb omnpeneneHuss 1 MHOXECTBO 3HaueHu QyHkimu. Hymu QyHkimm.
[IpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIEC M HEUETHBIE PYHKIUU.

Crenennas QpyHKIMS C HATYpaJIbHBIM U LIEJbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 71-0Oi CTEICHHU.



TpuroHomeTpuueckass OKPY>KHOCTb, OIpPEICICHUE TPUTOHOMETPUUECKUX
(GYHKIUNA YUCIOBOTO apryMEHTA.

Hauajna MaTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas U reomerpuueckasi mporpeccun. beckoneuHo yobiBaromias
reomeTrpudeckas mporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH TeOMETPUIECKON
nporpeccur. @opmyna CHOXKHBIX NPOLEHTOB. lcnonb3oBaHue mporpeccuu Juist
pelIeHus pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA

MHOk€eCTBO, omnepanud HaJ MHOXecTBaMu. J(marpammsl Jilsiepa—BeHnHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJisi OMUCAHUS PeabHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciia 1 BBIYMCICHUSA

Harypanbnubie u nensie uncna. [Ipu3Haku 1eIMMOCTH LIENIBIX YHCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKWCTBA CTENICHH.

Jlorapudm uncna. JlecaTuuHble U HATypaJbHbIE JIOTAPU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BEIpAXKEHUM, COIEPKAIINX JIOTaApUPMBI.

[IpeoOpazoBaHue BBIPAKEHHM, COIEPKAIIMX CTENEHH C PANUOHATHHBIM
ITOKA3aTEeJIEM.

[TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TUHEWHBIX ypaBHEHUM. PelieHne MpukIagHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHM.

CucTeMbl 1 COBOKYTHOCTH PAlIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMATHUYECKUX
3a/1a4 U 3a7]a4 U3 Pa3JIMuHbIX 00JlaCTe HAYKU U PeaTbHOMN KU3HMU.

DyHKUUMU U TPAPUKHU

Oynkius. [Tepuoanaeckue Gyukmuu. [IpoMexyTK MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (QyHKimu. Hawnbonbiiee w HanMeHbIEe 3HAUYCHUE
(GYHKUIMM HA TPOMEKYTKE.

Tpuronomerpuueckue  (QyHKIMM, HMX CBOWCTBA W  rpaduku.

[TokazaTenpHas u morapudmMudeckast QyHKIIUU, KX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QyHKUMIA s pelIeHUs] YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI WCCIIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IPU PELICHWH 3alad U3 APYrHUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4ecKOro aHaJm3a

HenpepriBable pyHKIMH. MeTO HHTEPBAIOB AJI PEIICHUS HEPABEHCTB.

[IpousBonnass  dyHknuu. ['eomerpuueckuii W (QU3HYECKUA  CMBICT
IIPOU3BOJTHOM.

[IpousBogHbple  3neMEHTApHBIX  (QyHKUUH.  DOpMyabl  HaXOXKICHUS
MIPOU3BOAHON CYMMBI, IPOU3BEICHUS U YACTHOTO ()YHKLIUH.

[IpuMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxaenue HanOoIbIIero 1 HAMMEHbIEro 3HauyeHus (yHKIMHA Ha
OTpE3KE.

IIpuMeHeHrne NPOW3BOJHOM Ul HAXOXACHUS HAWIY4YIIEro pELICHHsS B
NPUKIAIHBIX 3aJadax, i1 ONPEACIIEHUS CKOPOCTHM IIpoIecca, 3aJaHHOrO
(dopmynoii unu rpaduKom.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid H (U3MYECKUU CMbICH. Bbluucienue
uHTerpana no gpopmyne Herorona—JleliOHuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpeameTa «MaTemaTuka» JODKHO OOecrednBaTh
JIOCTUKEHHE Ha YPOBHE CPETHET0 OOIIETr0 00pa3oBaHusl CIEIYIONINX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOrpaMMbl Y4E€OHOTO MpeaMeTa
«MareMaTnka» XapakTepu3yrTCs:

I'paxk1anCcKOE€ BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKM 00YYaIOIIETOCsd KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJI€HAa POCCHUUCKOTO OOIEeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHHM,
npoLeayp TpaxJaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTHUTYTAMHU B COOTBETCTBUM C WX
GYHKIUSMH 1 HA3HAUYCHHUEM.

[TatproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPa)KTAHCKOW HICHTUYHOCTH, yBaKCHUS
K IPOILJIOMY ¥ HACTOAIIEMY POCCUICKON MaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JOCTHMXKEHHSM POCCUHWCKUX MaTEMAaTHUKOB M POCCUHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, K MCMOJIb30BAHUIO ITUX JTOCTHKEHUW B JPYrUX HaAyKax, TEXHOJOTHUSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO  TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, pEIIEHHN, pacCyXJIeHUN;
BOCIIPUUMYHUBOCTBIO K MAaTEMAaTUUECKUM aCIE€KTaM Pa3JIMUHbIX BUJ0B UCKYCCTRA.

Pur3nUeCcKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTHYeCKWe 3HAaHUA B
WHTEpecax 30pOBOTO U O6e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MHUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U

OT/bIXa, peryJspHas dusnueckas AKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEeSATEIbHOCTBIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IICHHOCTH TPYIOIIOOWS; MHTEPECOM K
pa3nmuyHbIM  chepaM  MPo(EeCCHOHATBHON  JACSATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW M €€ TPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymerr mnpodeccur u pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMo00pa30BaHUI0 Ha MPOTSHKCHUH BCEH KM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a]1a4 MAaTeMaTUIECKOM HAIIPABICHHOCTH.

DKOJOTUYEeCKOe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbl, NOHUMAHHEM BIIASHUSA
COILMAJIbHO-9KOHOMHUYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMAIBLHON
cpelbl, OCO3HAHHMEM TJIO0AJTBHOTO XapakTepa JKOJOTHYECKHX  TpodieM;
OpHECHTAIMCH Ha NMPUMEHCHHE MAaTEMATHUYCCKHX 3HAHUHN JUIS PEIICHHS 3a1a4 B
00J1aCTH OKpY’KaIOIIEeH cpeibl, ITIAHUPOBAHUS IMTOCTYITKOB M OIICHKH UX BO3MOKHBIX
TIOCTICICTBHIA JUISI OKPYXKAIOIICH CPEJIbI.

L{leHHOCTH HAYYHOT'O TIO3HAHHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH ¥  OOIIECTBEHHOH TMPAKTHUKH, TOHHUMAaHHUEM
MaTeMaTHYECKON HaykW Kak c(hepbl UYeIOBEUECKOH MesTeNbHOCTH, DITamloB ¢
pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHS I[MBWJIN3AINH, OBJAJICHUEM S3BIKOM
MaTeMaTHKH W MaTeMaTHYECKON KyJbTypOW KaK CpEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYI0 M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBHUIYQJIHO W B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS MPOrpPaMMbl yU4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vnusepcanvuvie = noznasamenvmvie  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX Npoyeccos obyuarwuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyJcaroweo  mMupa;  NpuUMeHeHue  J102U4ecKux,
UCCe008amenbCKux onepayull, yMmeHuti pabomamso ¢ uHpopmayuet).

bazoBbie Torndeckue JencTBU:

e BBIBJSITh U XapaKTEPHU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATUN, OTHOIICHWNA MEXIy MOHITHAMU; (HOPMYyITUPOBATH
ompenencHUs]  IMMOHATHUN; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA JUisi OOOOUIEHUS M CpPAaBHEHMS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYyIHUpPOBaTh H  MPeoOPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHbIE U OTPULIATENIbHBIC, €AMHUYHBbIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBUSIBIIATH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3UM U
MpoTUBOpEYHsl B (PaKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemjaraTb  KpUTEPUM UL BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

JieNaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHYKTUBHBIX YMO3AKIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO JOKa3aTeIbCTBA MaTEeMaTUYECKUX
YTBEpKACHUN (IIPsIMBbIE U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALUIO,
OPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJIBL;

BBIOMpPATh CMOCOO pemeHuss yd4eOHOM 3ajayu (CpaBHMBATh HECKOJBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HaubOosiee MNOAXOAAIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

bazoBnbie HCCICAO0BATCIBCKHUC ﬂGﬁCTBHHI

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS;
(opMynHpoBaTh BOMNPOCHI, (UKCUPYIOLIME MNPOTUBOpEUnE, MpodIeMy,
yCTaHaBIMBAaTb HWCKOMOE€ W  JlaHHOE, (OPMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO
0o0bEKTa, SBJIEHUS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSATENLHO (OPMYJIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOJIOIEHUS, UCCIENOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

MPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE MPOLIECCa, a TAKXKE BbIJBUTATh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ nndopmarueii:

BBISBIISATD AC(PUITUTHI HHGOPMAITIH, TaHHBIX, HEOOXOIUMBIX JUTsI OTBETA HA
BOIIPOC U JUIsI PEIISHUS 3a/1a4u;

BBIOMpAaTh ~ WH(MOpPMAIMIO W3  MCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IUYHBIX BUIOB M JOPM TIPEICTABIICHHUS,

CTPYKTYPHPOBaTh HHPOPMAIIHIO, MPEACTABIATL €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpauuecK;



OLICHUBATh HaJEXKHOCTb uH(bOpMaLIUU o CaMOCTOSATEIIHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSM.

2)  Yuusepcanvuvie KoMMyHukamueHnvle Oelicmeus, 0becneuusarom
CHOPMUPOBAHHOCIL COYUATILHBIX HABLIKOG 0OVUAIOUUXCSL.
Oo0urenue:

BOCIPUHUMATh U (JOPMYJINPOBATH CYKJEHHUS B COOTBETCTBUU CYCIIOBUSIMHU
U LEJISIMU OOLLEHUS; ICHO, TOUHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUS MO XOIy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B XOJI€ OOCYKIEHU 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIAaEMON TEMBI,
npo0JIeMbl, pelIaeMoi 3aaul, BbICKa3bIBATh UJI€U, HAlIEIEHHbIE HA MOUCK
pELIEHNs; COMNOCTABIATH CBOM CYKJIECHHS C CYXICHUSMH JPYTUX
YYACTHUKOB JUanora, OOHapy>KMBaTh pa3iMuue U CXOJCTBO IMO3WIIMMA; B
KOPPEKTHOU popMe (hopMyIMpOBaATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
IPEACTABIATh  PE3yJbTaThbl  pELIeHMs  3aJayd,  OKCIIEpUMEHTA,
UCCIIEIOBAHUSL, IPOEKTA; CAMOCTOSITENIbHO BEIOUPAaTh ()OpMAT BBICTYILICHUS
¢ YYETOM 3a/1au MPE3eHTalUU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyIHHUYECTBO:

3)

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHAHONW ¥ UHAUBUIYATbHON
paboThl TpHW pelIeHUU Yy4YeOHBIX 3aJad; MPUHUMATH I1eJh COBMECTHOU
NeSTEeIbHOCTH, IUJIAHUPOBATh  OpPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenensiatb BHIBI paldOT, JOTOBAPUBATHCS, OOCYXKIaTh TMPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFO/ICH;
y4acTBOBATh B IPYMIOBBIX (popMax pabOThI (00CYKIeHUS, 0OMEH MHEHH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTb pabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTMMHU YJieHAaMU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

Vuueepcanonuvie  pecynamuenvie  Oeilicmesus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranuzanusi:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 peuICHus C

y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(pOpMaLUK.
CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMH TIO3HABATEIHHON pedieKcHu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJIETh CITIOCOOAMHM CaMOTIPOBEPKU, CAMOKOHTPOJIS IPOIecca U pe3ybTaTa
pELICHUsI MAaTEMATUYECKOH 3a/1a4H;



e TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEIICHUU
3a1a4d, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAWICHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJibTaTa IEIM W YCJIOBHUSAM, OOBSICHITH
MPUYHHBI JIOCTHXKEHUSI WM HEJOCTHKEHUS PE3YJIbTATOB JESATEIBHOCTH,
HAXOJUTh OIMHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayana MaTeMaTHUYECKOTO aHAIIA3a)
Ha YpOBHE CpeIHEero o0miero oopa3oBaHMs AOKHO OOECNEYMBATH JTOCTHXKEHHE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB:

10 KVIACC

Yuciia 1 BBIYUCTICHUA

OnepupoBarh MNOHATHSAMHU: PAUOHAIBHOE W JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JAE€CSATUYHAs APOOb, IPOLEHTHI.

BeinonuaTe  apudMeTHyUEecKHe — Omepaldd  C  PAlMOHAJbHBIMU U
NEUCTBUTEIBHBIMU YUCIAMU.

BoinonHaTe npuOIMKEHHBIE BBIYMCIICHUS, UCIOIB3Ys IIPaBUIa OKPYIJICHUS,
JeaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BIYUCICHUN.

OneprpoBaTh MOHATUSMH: CTENEHb C LEIbIM IOKAa3aTelIeM; CTaHIapTHas
dopma 3amuMcu JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypPaJbHOM CTENEHH;
MCIIOJIb30BaTh MOAXOASAUIYI0 (hOPMY 3aIIUCU IEUCTBUTENIbHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHNS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCHHYC M TaHT'€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aMKMCh MPOU3BOJILHOTO yIia Yepe3 oOpaTHbIe TPUTOHOMETPUUECKUE
GyHKUIHUU.

YpaBHeHMs U HEPABEHCTBA

OneprpoBaTh MOHATHSMU: TOXKAECTBO, YPaBHEHHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpPaBHEHMUE;

BoinonsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKNE YPABHEHHUS.

BoinonHsaTe npeoOpa3oBaHUsl LENbIX, PAMOHAIBHBIX M HPPALMOHAIBHBIX
BBIPAKECHUH U PEIIaTh OCHOBHBIE TUIIBI LIETIBIX, PALIMOHAIBHBIX W UPPALMOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA JJIS PELICHUS] MATEMATUYECKUX 3a/1a4
M 33/1a4 U3 Pa3jInYHbIX 00JIacTell HAYKU U PEaJIbHON KU3HU.



MonenupoBaTe peajbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAKCHUsI, YPAaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
MTOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM allllapaTa ajreopsbl.

DOyHKUUM U TPaPUKu

OmnepupoBaTh MOHATUAMH: (PYHKIMSI, CIIOCOOBI 3a1aHusi (yHKIUH, 00JIaCTh
ONpEAENeHUs] M MHOXECTBO 3HAUeHUN (QYyHKUMM, Ipaduk (QyHKIMH, B3aHUMHO
oOpaTHbIe (PYHKIIHH.

OmnepupoBaTh NOHATUAMU: YETHOCTh M HEUETHOCTH (DYHKIIUHU, HYIU QYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKIUHN IS pEIIeHNs] yPaBHEHU.

Ctpouth 1 unTaTh rpaduKu JUHEHHON (PYHKIIMHU, KBAAPATUYHON (DYHKLIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTEeJIEM.

Ucnonb3oBath rpaduku GyHKOUNA JIs1  UCCIENOBAHUS MPOIECCOB U
3aBHCHUMOCTEH NpU peUIeHUM 3ajad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHON
’KU3HU; BbIpaxaTb (POpMyrIaMH 3aBUCUMOCTH MEX]Ty BETMUMHAMHU.

Havana mareMaTH4eCcKOro aHaJIm3a

OnepupoBaTh MNOHATUSAMM: IOCIEAOBATEIbHOCTh, apupMeTHyeckas u
reOMETpUYECKas MPOTrPECCUM.

OnepupoBarh MOHATUAMH: OECKOHEYHO YOBIBaKIas reoMeTpuuecKas
Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPHUUECKON MPOTrPECCUU.

3aaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUIl IS PEIICHHUS
peanbHBIX 3a]a4 MPUKIIAJHOTO XapaKTepa.

MHosKecTBa U JIOTHKA

OnepupoBath MOHATUAMU: MHOXKECTBO, ONIEPALIMH HAaJl MHOKECTBAMH.

Hcrons30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar Al ONUCaHUSPEATbHBIX
MPOLIECCOB U ABJICHUM, IPU PEIICHUHU 3a/1a4 U3 JIPYTrUX YUYEOHBIX IPEIMETOB.

OnepupoBarb  MOHATHSIMMU: omnpeneneHue,  Teopema,  CIIEJCTBHE,
J0Ka3aTeNbCTRO.

11 KUIACC

Yucja v BIYUCTICHUS

OnepupoBaTh MOHSATUSMH: HATypajdbHOE, II€J0€ YHCIO; HCIO0JIb30BATh
NPU3HAKHU JIEJIMMOCTH IEJIbIX YHCEJN, PA3JIOKEHHUE YHCIIAa HA MPOCTHIE MHOXKHUTEIN
IUUTS PEIIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIICHB C PAIMOHAILHBIM ITOKa3aTEJIEM.

OnepupoBarth MOHATUSMU: Jorapu™M UYHCIa, NECATUYHBIE U HATypajJbHBIC
norapu@Msl.



YpaBHeHUA U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTENEHHM JUIsI NPeoOpa3OBaHMS  BBIPAKEHUM;
ONEPUPOBATh NMOHATUAMM: ITOKA3ATEIBHOE YpPAaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHusi BBIPAKEHUM, COAEpKAUIUX JIOrapuMbl;
OMepUpOBaTh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUITBI TIOTapU(MHUUECKUX YpaBHEHUN U HEPABEHCTB.

HaxomuTe pemeHus nOPOCTEMIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSIMH: CUCTEMA JIMHEWHBIX YPaBHEHUW U €€ pEIICHUE;
UCIIOJIb30BaTh CUCTEMY JINHENHBIX YPABHEHUH I PEUICHUS TPAKTUYECKUX 33/1a4.

HaxomuTe pemeHnss NpoCTENIMX CUCTEM M COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDAXXCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMbI II0 YCIOBMIO 3a/1a4H,
UCCIIEZIOBATh TIOCTPOCHHBIE MOJIENIN C HUCITIOJIb30BAHUEM allllapara ajireopsl.

DOyHKUUHA U TPaPuKu

OnepupoBaTh  MOHATHSAMH:  NEpUOAUYECKass  (QYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKH OHKCTpeMyMa (yHKUMM, HauOosbpliee U
HavMeEHblllee 3HayeHUs (QYHKIMM Ha TMPOMEKYTKE; HCIHOJIb30BaTh HX JIA
uccae10BaHus QYyHKIMHY, 3aJaHHON IpaduKOM.

OnepupoBarth MOHATUSIMH: TpaUKW TMOKa3aTENbHOW, JOrapupMUUYECKOH U
TPUTOHOMETPUUYECKUX (YHKIUI; N300pakaTb UX Ha KOOPJIMHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUS] YPABHEHUN U HEPABEHCTB.

N300paxkath HA KOOPAUHATHOM MIIOCKOCTU I'paQUKU JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PEUIEHUS CUCTEMBI JINHENHBIX YPaBHEHUI.

Hcnonp3oBath rpaduku (QYHKIOMM JUIsI HMCCIEAOBAaHUS MPOLIECCOB MU
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUIMH.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBarTh NOHATHIMU: HENpEpbIBHAS (QYHKLHMS; TPOU3BOAHAS (PYHKIUY;
MCIIOJIH30BaTh TEOMETPUUECKHUIN M (PU3UYECKUI CMBICI MPOU3BOIHOM JJISI pEIIeHUS
3aaad4.

Haxonutb npou3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCISATH POU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YHACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBbI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOSHUIO IpauKOB.

Hcnonp30BaTh NpOW3BOAHYIO Uil HAXOXKIACHUS HAWJIY4IIEro PENIEHUS B
NPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-)KOHOMHYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TE€pPBOOOpa3Hass M HMHTErpaj; MOHUMATH
T€OMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETpaIa.



Haxoauts nmepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIMN; BBIYUCISATH UHTETPAIIIIO

dbopmyne Herorona—JleliOHuiia.

Pematsp IMPUKIAJHBIC 3aJa49d, B TOM YHUCJIIC COLUAJIBHO-3KOHOMHYCCKOI'O U

@HSHHCCKOFO XapakTepa, CpeaACTBaAMU MATEMATHYCCKOI'O aHAJIN34a.

TEMATHYECKOE IIVTAHUPOBAHME

KosanuyectBo yacos DJIeKTP
Ne HaumenoBanue OHHBbIE
KoHnTpoibH IIpakTu
n/n pa3esioB U TeM Bcero (undpos
bie padoThI YecKue
MPOrpamMmbl ble)
padoThbI
oOpa3oB
aTeJibH
bie
pecypchl
MHOKeCTBa pallMOHAIBHBIX U https://resh.ed
1 JIeHCTBUTEILHBIX YUCEI. 14 2 u.ru/about
PaunonansHbIeypaBHEHUS
Y HEPaBCHCTBA
) OyHKIMYU U TpapUKH. 6 https://resh.ed
CrerneHsb ¢ LeJIbIM 1 u.ru/about
nokazaresieM
3 ApudMeTHIecKuii KOpeHb n— s . https://resh.ed
ol crenenu. ppanuoHaibHbe u.ru/about
ypaBHEHHS U HEPABEHCTBA
Dopmyiibl https://resh.ed
4 Tpuronomerpun. Tpuronomerpruue 22 1 u.ru/about
CKHCYpaBHECHUS
5 ITocnenoBaTenbHOCTH U 5 https://resh.ed
IIPOrPECCUU u.ru/about
6 [ToBTOpeHue, 0000IIEHNE, 3 . https://resh.ed
CHCTEMATU3ALUA3HAHUIM u.ru/about
OBHIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




11 KITACC

KoanuecTBo yacoB DIeKTPOH
Ne HaumenoBanue HbIe
Kontpoa IMpakTnuyeck
n/ pa3aesioB U TeM Bcero (uudpoBbI
bHbIE uepadoThI
n NMPOrpamMMbl e)
padoThI
o0pa3oBar
eJIbHbIE
pecypchbl
CreneHs ¢ panuoHaaIbHbIM https://resh.edu.r
1 [IOKa3aTelIEM. 1 1 u/about
[TokazarenbHas GyHKIHUSA. 2
[loka3aTenbHble
ypaBHEHHS U
HEpPaBEHCTBA
Jlorapudmuueckast G yHKIHSL. https://resh.edu.r
2 Jlorapudmuuec 1 u/about
KHE€ YpaBHEHUS 2
WHEPABCHCTBA
TpuronomeTpuyeckue https://resh.edu.r
3 GYHKIMH U UX 9 1 u/about
rpaduKy.
Tpuronomerpu
YEeCKHe
HEpPaBEHCTBA
4 [TpousBoanas. [pumenenue 2 1 https://resh.edu.r
MIPOU3BOTHON 4 u/about
5 UHTerpai u ero npruMeHEHHUs 9 https://resh.edu.r
u/about
6 Cuctembl ypaBHEHHH 1 1 https://resh.edu.r
2 u/about
7 HatypasnbHble ¥ 1eNIble YHcia 6 https://resh.edu.r
u/about
[ToBTOpeHue, 0000IIEHNE, https://resh.edu.r
8 i ! 2 u/about
cHCTEeMaTH3alusI3HAHUI 3
OBUIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOTPAMME




OHEHOYHBIE MATEPHUAJIbBI

BXOJHASA KOHTPOJIBHAA PABOTA 110 AJI'EBPE
10 KITIACC

UYacTts 1. 3anuimure OTBET.
2
1.  Pemmte HepaBeHcTBO 3 X +2x—5=<0.

aalig”lélligél -2, aalignl[sgi( =30. Haiizure d.

2. B apudmernyeckoil mporpeccuu
3
3. Bobmmeamre 33
4. 3anumure nepuoauyeckyro apoos 0,(87) B Bue 0OBIKHOBEHHOM IpOOH.

Yactp 2. 3anuimmTe MoTHOE PEIICHUE

3. Pemure cucreMy ypaBHeHuM

6. Karep npoiien mo Te4eHuo peku 3a 4 4 TaKoe )K€ PacCTOIHUE, KAKOE OH
OpOXOAUT 3a 7 4 mpoTuB TeueHus. CoOCTBeHHast CKOpocTh Karepa 30 km/u.
Onpenenure CKOPOCTh TEYEHUS PEKU.

Kpurepun oneHnBanus

Homep | MakcumanbHbIN Kpurepuu BricTaBieHus 0amioB
3amadus | Oayul 3a 3aJaHue

l. 16

2. 16

3. 16

4. 16

5. 26 20-cucreMa pelieHa MoJIHOCTHIO;

1 6- cuctema perieHa MoJIHOCThIO, IOMYIIeHA
apudmeTnyeckas ommoka, 1100 B OTBETE HE
BEPHO 3aIMCaHbI IMaphl YHNCEII.

6. 26 2 0- 3a7a4a pelieHa BEpHO U 00OCHOBAHHO;
1 6- 3amaya HEJOCTATOYHO OOOCHOBAHA, HUJIH
JOTYIIEHA BEIYUCIIMTEIbHA OMNOKA

Tabnuma nepeBoaa 6aJI0B B OTMETKH 10 TMATHOAIIILHOM IITKAJIe

OneHka «5» «y «3» «2»
KonnuectBo 7-8 6 4-5 0-3
0aI0B

KOHTPOJIBHASA PABOTA 3A 1 TOJIYT'OAME 110 AJI'EBPE




10 KJTACC

0,24-10°
_—_4
HalauTe 3HayeHWe BoblpaxeHuna 0,6-10

5[1.3{1 A 511.32
HanauvTe 3HAYEHUE BblipaXeHusa ~ - }

®nakoH wamnyHa ctout 160 pybnei. Kakoe
Hanbonbwee yncno GNakoHOB MOXHO KYNWUTb Ha
1000 pybnei Bo BpeMAa pacnpoAaxu, Koraa cKuika
coctasnaeTt 25% ?

s L9 N
:]'\,r.-'"'. + 2 H'.,r.-"','l.

- o i
HainawTe 3HAYEeHWE BbipaXeHuAa VA A npw
x>0

f15—-2x=3

HanauvTe KOpeHb YpaBHEHMA v

24 = 64,

HalauvTe KOpeHb ypaBHeHKUAa ~

2 4yacTb

10. W32 nyHKTa A B NyHKT B 0QHOBPEMEHHOD BbleXanu
nea astomobunsa. lNepebld npoexan C MNOCTOAHHOW
CKOpPOCTbK) Becbh NyTb. BTopold npoexan nepeyw
NoONoOBMHY NYTWM CO CKOpoCTby 24 KM/4, a BTOpyw
NoONOBMHY MNYyTWM — CO CKOPOCTbK, Ha 16 km/y
Donblield CKOpOCTM NepBoro, B pe3ynbTaTe Yero
npuboin B nNyHKT B  OOHOBpPEMEHHO C MepBbIM
asToMobMnem. Haigute CKOpPOCTh nepeoro
asToMobuna. OTeeT pante B KM/Y.

12.a) PewuTte YDAaBHEHKE
Vad —4x2 —10x+29 =3 —x

0) VYkaxure Bce KOPHWM 3TOr0 _ ypaBHeHMSA,

[—v/3: v/30]
npuHaanexawme npomexytky L V= VY]

Orenka «5» «4y 3» «2»
KommuectBo Oamnos 8-9 6-7 4-5 0-3

HUTOI'OBAA KOHTPOJIBHASA PABOTA 110 AJITEBPE




10 KJTACC

Yacib 1

3cos|n—3|+sin[%+ﬁ]

1. HaloWMTe 3HaueHWe BblpaXeHUs cos|B+3m)
2. Ha pvcyHke uzobpaxén rpaduk dyHkuun y=f(x) 1 KacaTenbHasa K HeMy B Touyke c abcumccon

X0 . Haiigute 3nauenme npouaBoAHol dyHkumm f(x) B Touke Xo

YA 7

/
/

]
| 01 oi
i
}
e
1 [37n
tg r:r,emucosa:—uaDET; zn]
3. Hagute v10 | 2
1 ,
y=6—=cos3x.
4. HahguTe MHOXeCTBO 3Ha4YeHWA QyHKUWK 2
5. PewwuTe ypaBHeHMe cosx=—1.
___” 0

6. Haiiaute Hanbonblwee sHayenve dynkumm  Y=30X=3X+5 43 grpeske

| e
7. MaTepuwanbHasa TouyKa [ABWXXETCA MPAMONMHERHO MO 3aKOHY x\t)=6t"—48t+17 (roe x —
paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t — BpeMsA B CeKyHdax, M3MepeHHOe C Hadana aBuxe-
HWA). HailamuTe ee ckopocTh (B M/C) B MOMeHT Bpemedn &t = 9 .

8. HaiauTe yrnoBoi KozdhUUMEHT KacaTenbHoi, NpoBeA&HHol K rpaduky QyHKUKMK

X,

f(x)= 5X —3x+2 B ero Touke c abcuuccoid 0 =2.
Onenka «5» «“y» 3» P»
KonnuecTtBo 10-11 &-9 5-7 0-4
0aJu10B




9. Ha pucyHke uzcbpaxeH rpaduvk nNpousBoAHOR DYHKLMW f(-ﬂ, onpefeneHHoOr Ha WHTepeane
(—22;2) ” fix) [—17:01
. HaiauTe KONMYeCTBO TOYEK MUHWMYMa DYHKLMWK Ha 0Tpeske y

¥

y=/lz) 1

Yacrtb 2

3apaHue C pa3BepPHYTbIM pELlIeHUEM

0.2 . 2
10. a) PewmTe YpasHeHue 2sin” x+sinxcosx—3cos x=0,

an
t2

ra] =

6) YKaxuTe KOPHKU, NPUHAANExXallue OTPezKy



BXOJHASA KOHTPOJIBHASA PABOTA 110 AJI'EBPE

11 KJIACC
Ne 3anaHue OtBer
1
Haiigure 3HaueHHe BeIpaskeHHd 3sin? + 10 + 3cos?.
2 3n . .
HNano: cosp = 0,8 u > <P <2n. Haiigure: sinf.
3 BrruncianTe: 381-0,0001.
4 25
BriuncauTte: log, 8 -log, 2+log; 1
5 .
Pemute ypasHeHme 131307 —2, 90,
6 | Hafiure sHauenne BhIpaxcennsi v/ 1462 — 1102,
7 18—5z
Haiipure KopeHs ypaBHeHus (%) = 9.
8 | Hafinure KopeHb ypaBHeHHst 545~ = 2577,
? Hafinure 3HaveHHe BulpakeHHs 5—_V—Em—9£ - Zﬁ npuz = 2+ /3.
(1) . HafianTe kopenb ypaBHenns log, 4 (z — 3) = logy4(8x — 31).
1 a4
| | Hafimire 3nauenne BbipaXkenns %%
OneHka «5» «4» «3» «2»
KomuuectBo 10-11 7-9 4-6 0-3
O0aJIIoB




KOHTPOJIBHASA PABOTA 3A 1 ITIOJIYT'OAME 110
AJI'EBPE11 KJIACC

Yacrs 1.

o ‘V_ 39e 5
1. Haiinure 3Hauenue Boipaxkenus: 5 V81 +2 125 _ oz %49
a)-15 0) 15 B) 35 r)-5

I3
2. VIpocTHTE BeIpaXeHue: y = * \/?

Ay 0l B) Y’ Ny’
3. Pemte ypaBHEHUE %H 116 =5
a)-37 06)9 B)3 r)37

4. Ykaxure, Ha KaKOM PUCYHKE U300pakeH rpaduk GpyHKIUU y= 6*.
a)y 0) y

X

5. Pemmre ypaBHeHue 5% = 625 \
2)-3 60 Bl 12

6. KakoMy IpOMeKyTKy IPHHAUIEKHT KOPEHb ypaBHeHus 2% ~4 = 16%7
a) (-o0; -16) 0) (-16;0) B) (0;17) r) (18;+0)

7. Pemnte HepaBeHCcTBO 4% 3 < 1
D [0,5:40)  6) (0 0,5]  B)[250) 1) (05 2]

Yactb 2

8. Halinute 3Hau€HUE BBIPAXKEHUS:
2’5 1 —1,5 5 3,5 3’5

4 o, +(4) 108]




9. Pemnre ypaBHenue 32X —2%¥3% —3 =0



Tabnuia mepeBoaa 0amIoB B OTMETKH IO MATHOAUTEHOM IIKaje

Onenka

«5»

«“4»

«3»

2»

KommuectBo
0aJuUIOB

8-9

6-7

45

0-3




HNTOI'OBASAA KOHTPOJIBHASA PABOTA 110 AJITEBPE
11 KJIACC

[gfo]
ol

BapmanT 1 o
I ypoéeens. B sananmax 1-3 yraxuTe OYKBY BEPHOIO OTBETA,

. 3n -
LBeraucnTs 1g7 - sin — + cos— +sin 7.

Al BO: B.-1. I.2
2. HaiiauTe nponssomuyo Gyskum y = +1,5x +8.
Ay =x"+15x+8 B.y=5'+15 B.y'=5'+3x+8 T.) =5x"+15x

3. HalianTe MHO*ecTBO sHaucHHH QyHkmn v = 10 +sin 3x.
A. [-1:1]  B. (—x;+x) B. [9:11] I. [10;11]

4. B cayuaiiHOM 3KCTIEPHMEHTE OPOCAKOT JBE HIpaTbHEie KocTH. HaliuTe BEpOATHOCTS TOTO, UTO B CyMMe
BBINAACT 7 04KOB. PesyabTaT OKPYIIHTE JO COTBIX.

5. Teno aBm:xeTCA NPAMOTHHEHHO 110 3aKOHY X(1) = F-28+1(xs MeTpax. t B cekyHaax). Hafiaure ero
CKOPOCTb B MOMCHT BpeMeHH t=2.

6. Pagmyc ocHOBaHHA KOHYCa paBeH 4, BBICOTA B JIBa pa3a ooabine paanyca. Hafiante oobeM KoHYCA.
(7=3)

Il yposene
7. Pemmte ypaHenne 4 + 6cosx = —2
8. Halizmre HanMeHbInee 3HaucHne Qynxumm y=x' —x” - 40v + 3 Ha otpexe [0; 4]

1 yposens
9. BMHCIHTS [I0MAb PHIYPHI OTpaHHYeHHOH THHIWIME: y = X+3 . y=-x?+8x-7.

OneHka «5» «“y» «3» 2»

KomnuecTBo 11-12 8-10 5-7 0-4
0aIoB




TEMATHYECKHNE KOHTPOJIBHBIE PABOTbI
10 xaace
KonTposbHasi padora no teme ""MHO0KeCTBa PALMOHAJIBHBIX M IEHCTBUTEIbLHBIX YHCEJI.
PanmoHanbHbIe ypaBHEHHS U HepaBeHCTBa'"
. Hamigure ocrtaTok ot neneHus Ha 11 uucia 437.
2. 3anumnrte nepuoandeckyo apobs 0,(87) B Buge 06bIKHOBEHHOM
Zpobu.

. CpaBauTe uncna J3 + V15 = 342.
. Pemure ypaBaenue x> + 1 — 6x = 2|x — 3|.

[y

= o

5. Pemmute mepaBeHcTBo |x° — 8| < 2x.

3aganue 1 2 3 4 5
KomnaecTBo 1 1 1 2 2
O0ayuIoB
Onenka «5» «4y «3» «2»
KommuecTBo 7 5-6 3-4 0-2
0aJIoB

KonTpoabHasi padora no teme "Apudmernyecknii KopeHb n—oi creneHu. UppanuonanbHbie
YPaBHeHHS M HepaBeHcTBA'"

1. Beruncnyre:

1 10
— +3-2— +4256;
3) \fg {2

6) 837 .45 .5/35 . 4

2. Ypocrure BeIpakeHHe

(¥ - 24ly)(¥= +24fy ) + 287 - o°

3. Pemuth ypaBHEeHHE: a) VX + 1 =x—15 6) x- VX - 6=0
4. Permuth HEpaBeHCTBO: a) V4 —2x >3  6)V3x—7 =V/6x— 8

3anmanue 1 2 3 4
KomuaecTBo 2 1 2 2
0aJuIoB
Ornenka «5» «4» «3» «2»
KommuecTBo 7 5-6 3-4 0-2
O0aJuIoB




KonTpoabHas padora no reme "@opmyJibl TPUroHoMeTpuu. Tpuronomerpuyeckue
ypaBHeHus'"

1. Haiinure HannMeHbIITee 1 HanboJIbIllee 3SHAUCHUA DYHK-
. T TN
IUK Y =sin X Ha oTpeske | = & |
2. YupocTHTe BbIpAMKeHNd:

a) cos?(m + £) + cos? (- t);

5 sin(g - t]tg(—t).

cos(:fE + t]
2

3. Pemiure ypaBHeHue

. (3
cos(2n—t)— sm(—é£ + t) =1.
4. IlocTpoiiTe rpadpuKk PYHKIUHA

n
= +Z1=9,
y cos(x 3] 2

5. PerttnTe ypaBHeHME

3sin?x —4sin x cosx + Hcog? x = 2.

3aganue 1 2 3 4 5
KommuecTBo 1 2 1 1 2
Oa/IoB
Onenka «5» «4» «3» «2»
KommnuecTBo 7 5-6 3-4 0-2
OaI0B
11 xmacc

KontpoabHnas padora no teme "CTeneHb ¢ paliluOHAJIbHBIM NoKka3aTeseM. [lokazaTenbHas
¢pynkuus. IlokazarenbHble ypaBHEHUsS] M HepaBeHCTBA'

1. Brruuciure:

1 1
a) 47% B)273-252;

7, ) 1-2% | 1428 420
oy s, ol



2. Pemmre ypaBHeHHNE
4*+3 + 4* = 260,

3. Pemure HepaBeHCTBO

3amanue 1 2 3
KommuecTBo 4 2 2
O0aJuIoB
Orenka «5» «4» «3» «2»
KommuecTBo 8 6-7 4-5 0-3
OayuIoB

KonTtpoabHnas padora no teme "Jlorapudpmuueckas pynkuus. Jorapugmuyeckue ypaBHeHUs
U HepaBeHCTBA. Tpuronomerpuyeckue GyHKuuu u ux rpapuxu. Tpuronomerpuyeckue
HepaBeHCTBA'"

1. Pemrtute ypaBHeHHA:

a)logx — 2log,x = 3; 6)lg(x+1,5)=~l1gx.

2. PemunTe HEPaBeHCTBO

log1(2x ~ 5)>—1.
3

a)cost > é; 6) sint < %
3. Pemte HepaBeHCTBO:

4. Ilocrpoiite rpadrk pyEROIUR

s
=cos| x -~ |+ 2.
y=eos{ <3

3amanue 1 2 3 4
KonnuecTtBo 2 1 2 1
Oa/IoB

OueHka

«5»

«“»

«3»

2»

KomnnuectBo
0aJJIOB

4-5

0-2




KonTpoabsHnas padora no teme "IlpousBognasn. [Ipumenenue npousBoaHoi"

1. Haiinure npoussogubie PyHKITIiL:

a) y=x7 r)y=4x+ 5;

0) y = 5; x)y=sinx+i§.
6

B)Yy=-7_5

2. HaliguTe nponaBoibie GYHKIIMIA:

COos X

a)y= P B)y =(3x —4)°%

0) y = xtg x;
3. CocraBbTe ypaBHeHUE KACATEJILHON K rpauKy PyHK-

mun y =4 /x BTouke x = 4.
3amanue 4.

Hana dyarmus y = x® — 3x? + 4. Haiigure:

a) IPOMEeKYTKH BO3DACTAHNA H yOBIBAHNS (hYHKITUN;

0) TOUKH SKCTPEMYMa;

B) HanGoJblllee ¥ HaUMeHbIee 3HAYECHHA QYHKIMHA HA
orpeske [—1, 4].

3aganue 1 2 3 4
KommuecTBo 5 3 1 3
O0ayuIoB
Orenka «5» «4» «3» «2»
KomuuecTBo 11-12 8-10 5-7 0-4
OaJuIoB

KonTpoubHnasi pabora no teme "UnTerpan u ero npumenenusi. Cucremsl ypapHeHuit"

1. Mokaxkwure, uro F(x) = x! — 3sin x apaserca nepsoob-
pasuoit xaa f(x)= 4x3— 3cos x.

2. Haiigyre HeonpeieleEHBII WHTETPAT
4 .
j(_ + 3Slnx]dx-
xZ

@quncnm'e HHTErpabl:

cos 2x dx.

Ot A

a) 4 dx . 6)
[

/ 4.;Brramcaure mwiolans pUIrypsl, orpaHMYeHHON JTHHUAMU:
y=1—x3, y=0, x=-1.

5. Pemmmre cucreMy ypaBHEHHM




x + 3y

-4 = 3,
x - 3y x + 3y
34y? — x% = 9.
3amanue 2 3 4
KomnuecTBo 1 2 1
OaI0B
OueHka «5» «4y 3» «2»
KomnuectBo 7 5-6 34

0aJUIOB




