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MOsACHUTEJIBbHAS 3AIINCKA

PaGouas mporpamMma y4eOHOro Kypca «Airedpa M Hadala MaTeMaTHIECKOTO aHATH3a»
0a3zoBoro ypoBHS J1g obydaronmxcs 10 —11 kmaccoB paspaborana Ha ocHoBe (DelepaabHOrO
TOCYIapCTBEHHOT0 00pa30BaTeIBHOTO CTaHJapTa CPeIHero OOIIero oOpa3oBaHUS, C YIETOM
COBpPEMEHHBIX MHPOBBIX TpeOOBaHMII, MPeXbIBIIEMBIX K MaTeMaTHUeCKOMY OOpa30BaHMHIO, H
TPaJMIMI POCCHIICKOro 00pa3oBaHHS. Peammsamus ImporpaMMbl OOecIedHBaeT OBIAJICHHE
KJIFOYEBBIMH KOMITETEHITHSAMH, COCTaBIISIOIIMMI OCHOBY JUIS CaMOPa3BHUTHS U HEIPEPHIBHOTO
00pa30BaHUS, IIEJTOCTHOCTh OOUIEKYIHTYPHOIO, JHYHOCTHOTO H ITO3HABATEIBHOTO Pa3BHTIHS
JIIYHOCTH 00YJaFOTIIHXCSL.

INEJIHA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Havala MaTeMaTHYeCKOrO aHaIH3a» SBISETCS OIHHUM H3 Hambolee
3HAUNMBIX B IPOTpaMMe CTapileil IIKOJBI, TIOCKOJIBKY, C OJHOIl CTOPOHBI, OH OOecreunBaeT
HHCTPYMEHTATbHYI0 0a3y Mg H3YYeHHS BCeX eCTeCTBEHHO-HayYHBIX KYypCOB, a C JpPYroil
CTOpPOHBI, (OpMHpYEeT JIOTHYeCKOoe M aOCTpaKTHOE MBIIUICHHe YyYalluXcs Ha YpPOBHe,
HEeoOXOIMMOM JUIA OCBOEHHS KypCOB HH(OpMaTHKH, 00IeCTBO3HAHUS, HCTOPHUH, CIOBECHOCTH. B
paMKaX JaHHOTO Kypca ydJaluecs OBJaJeBal0T YHHBEPCAIBHBIM S3BIKOM COBPEMEHHOH HayKH,
KoTopas ()OpMYITHPYET CBOU JOCTIDKEHIHS B MaTeMaTHIeCKOi popMe.

Kypc anreOpbr 1 Hadaa MaTeMaTHYeCKOTO aHaIM3a 3aKiIajibiBaeT OCHOBY JUIA YCIIEITHOTO
OBJIaJIeHHs 3aKOHAMH (DH3HKH, XHMIH, OHOJIOTHH, TIOHHMAHIS OCHOBHBIX TeH ICHITHI SKOHOMHIKH
U OOIIECTBEHHOI JKH3HU, IIO3BOJISET OPHEHTHPOBATHCA B COBPEMEHHBIX ITM(POBBIX U
KOMITHIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIB30BaTh HX B ITOBCEIHEBHOI JKH3HHU. B Toxke
BpeMs OBJajieHHe aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMH MaTeMaTHIeCKHMH KOHCTPYKITHSIMHU
pa3BHBaeT yMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH YTBEPIKICHI,
HCIIOJIb30BaTh 0000IIeHNe MW KOHKpPETH3aIlHIo, aOCTparHpoBaHHE W aHAJIOTHIO, (HOpMHpPYET
KpeaTHBHOe U KPHTHYECKOe MBIIUIeHHe. B XoJe n3ydeHns aareOpsl H Ha9al MaTeMaTHIECKOTO
aHaM3a B CTaplIeil MIKOJIe yJallnecs IOJTYyYaloT HOBBIH OIBIT PeIleHHs MPUKIAJHBIX 3aj1ad,
CaMOCTOSTEIFHOTO IIOCTPOSHHS MaTeMaTHYeCKHX MoJelell pealbHbIX CHTYallHil W
HHTEpIpEeTalMi MOTYyYeHHBIX pEelIeHHi, 3HAKOMATCA C IpHMepaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTeHl B TPHPOJE, HayKe H B HCKYCCTBE, C BBITAIONIUMHCS MaTeMaTHIECKIMHI
OTKPBITHSAMH H HX aBTOPaMH.

Kypc 06:1ajaeT 3Ha9UTETBHBIM BOCIIHTATEIBHBIM IIOTEHITHATIOM, KOTOPBIII peann3yeTcs Kak
gepe3 yueOHBII MaTepHal, CriocoOCTBYIOMIIT ()OPMIPOBAHUIO HAYIHOTO MUPOBO33PEHHUS, TaK U
gepe3 CHemu(uKy ydeOHOH IeSTeTbHOCTH, TpeOyrollell caMOCTOSTEIBHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTEIBHON KOHIIEHTPAIIMH BHUMAHIS H OTBETCTBEHHOCTH 32 ITOJyIeHHBI pe3yIbTar.

B ocHoBe MeToaukn oOydeHHS aareOpe M HadaJdaM MaTeMaTHYeCKOrO aHalIn3a JIEKUT
NS TeTbHOCTHBII IIPUHITUIT 00yIEeHIISL.

CTpyKTypa Kypca «Aaredpa H Hadajla MaTeMaTHIeCKOTO aHaIN3a» BKIIOYAET CIIeIYIOIIHe
co/iepKaTeTbHO-METOAMIecKe JTHHUH: «UHcaa W BBMUCICHHSA», «DyHKIUH U TpaduKi»,
«YpaBHEHHS I HEpaBEeHCTBa», «Hadanra MaTeMaTHIeCKOTO aHaam3a», «MHOKeCTBa U JIOTHKA».
Bce ocHOBHBIE coJiepiKaTelIbHO-METOANYECKHe JTHHIH H3YJaloTCS Ha MPOTSHKEHHH JBYX JIET
oOydJeHHs B CTapIleil IIKOJe, eCTeCTBEHHO IOIOIHSS JPYT Jpyra U IOCTEIIEHHO HachIIIasich
HOBBIMH TeMaMH U pa3JieiaMu. [[aHHBIIH Kypc SBISIETCS HHTET PATHBHBIM, ITOCKOIBKY 00bEeIIHIET
B cebe colepKaHHe HECKOJIPKHX MaTeMAaTHYeCKHX HCIHIUINH: aaredpa, TPUTOHOMETPIHS,
MaTeMaTHIeCKIil aHaIu3, TEOpUS MHOXKECTB U Jip. ITo Mepe TOro Kak yJaniuecs OBJIaJIeBarOT BCE



Oojlee IMPOKHMM MaTeMaTHYECKHM allapaToM, y HHX IIOCIe[oBaTelbHO (opMupyeTcs H
COBEpILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUECKYIO MOJIeIb pPeabHON CUTYallll, IPUMEHSTh
3HaHUS, IOTy4YeHHbIe B Kypce «AnreOpa U Hadaga MaTeMaTHYECKOTO aHAIH3a», IS PelleHHs
CaMOCTOSATENIFHO C(HOPMYIHPOBAHHON MaTeMaTHYecKOH 3aJaud, a 3aTeM HHTepIpeTHpPOBaTh
IIOJTy4eHHBIH pe3ybTar.

ConepixaTeapHO-MeToAnYecKast THHUS «UHCIa 0 BRIYHCISHHUS» 3aBepiIaeT (opMHpOBaHHE
HaBBIKOB HCII0JIb30BaHUS JIeHICTBUTEIBHBIX YUCE, KOTOpOoe OBUIO Ha4aTO B OCHOBHOII IIKoIe. B
cTapiieil mKoje ocoboe BHHMaHHE yieasercs (OPMHUPOBAHHIO IMPOYHBIX BBIYMCINTEIBHBIX
HAaBBIKOB, BKJIIOYAIONIUX B ce0s HCIIONB30BAHHE PA3IMYHBIX (HOPM 3aICH IEeHCTBUTEIHHOIO
qpicia, YMEHHe pallHOHAIbHO BBIIONHATH AEHCTBHS C HUMH, JeJIaTh IPUKUIKY, OLIEHHBAaTbh
pe3ynbrar. OOydarommecss MOTYyJarOT HaBBIKH MIPUOMKEHHBIX BBIYHCICHHI, BBITIOIHEHUS
NeHCTBHI ¢ YHCIaMH, 3allICAaHHBIMU B CTaHIapTHOMH (opMe, HCIIOIb30BAHIS MaTeMaTHUECKIX
KOHCTAHT, OIICHHBAHHS YU CIOBBIX BBIPAKEHHUII.

JImausg «YpaBHEHHS H HEPAaBEHCTBAa» pealN3yeTcs Ha IMPOTSLKEHUH BCEro OOydeHHS B
CTapmIell IIKOJIe, IOCKOJIBKY B KaXJOM pazJeie IporpaMMbl IPEeIyCMOTPEHO pelIeHHe
COOTBETCTBYIONINX 3aJad. OOyJaromuecs OBIaIeBalOT Pa3INUYHBIMU METOJaMH PEIIEeHHS LeTbIX,
palMOHAIBHBIX, HPPAIIHOHAIBHBIX, TOKA3aTEIbHBIX, JTOrapH(GMUIECKIX 1 TPHTOHOMETPUIECKIX
yYpaBHEHHII, HEPaBeHCTB U UX cHcTeM. [loydeHHbIe YMEHHS HCHOIb3YIOTCS IIPH HCCIIEJOBAHIH
GYHKIMIT ¢ TOMOIIBIO MPOU3BOIHOIN, pelIeHNnH MPUKIAJHBIX 3aad M 3a]ad Ha HaXOKICHHE
HaHOOJBIINX U HAHMEHBIINX 3HaYeHuil GyHKIu. J[aHHAs colepikaTelbHas JTHHUSA BKIIIOYAeT B
ce0s Taxoke GopMHpOBaHIE YMEHUIT BHIIOIHATH PAaCuEThI 10 hopMynaM, Mpeodpa3zoBaHUS ETbIX,
paIoHaIbHBIX, HPPAHOHATBHBIX H TPUTOHOMETPUYECKHIX BBIPAKECHMII, a TakKe BBIpAKEHHII,
colepKaluX CTeleHH U Jorapudmel. braromaps H3y4eHHIO aareOpandeckoro MaTepHaza
IIPOUCXOJUT JaJbHelIIee pa3BUTHE aITOPUTMIYECKOTO U a0CTPaKTHOTO MBIIUIEHUS YJalixcs,
(bopMUPYIOTCS HABBIKH JEeJYKTHUBHBIX pacCykJeHHil, paboTbhl C CHMBOJBHBIMH (hopMaMH,
IIPEJICTaBICHHs 3aKOHOMEPHOCTENl H 3aBHCHMOCTEIl B BHJIE PaBEHCTB H HEPaBEHCTB. Auredpa
npejaaraeT 3¢ GeKTHBHbIE HHCTPYMEHTHI JUIS pelleHHs MPaKTHIeCKUX H eCTeCTBEHHO-HAayIHbIX
3aja4, HaIJB1JHO JEeMOHCTPHPYET CBOU BO3MOKHOCTH KakK S3bIKa HAYKH.

ConepixatenpbHo-MeToandecKas JuHN «DyHKIMH U TpadHKI» TeCHO IeperieTaercs C
JpPYTHMH JITHHSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T I10CII€0BAaTEIbHOCTh H3YIEeHUS
MaTepuaia. I3ydeHne CTeleHHOIl, IOKa3aTeIbHO, JTorapu(MIdecKoil 1 TPHTOHOMETPHIECKIX
GyHKIMIT, X CBOICTB M rpadMKOB, HCHOIb30BaHHE (DYHKIUI IS pelleHus 3ajad U3 JApyTrux
y4eOHBIX IIPEIMETOB H peaJbHOI JKH3HU TECHO CBA3aHO KaK C MaTeMaTHIeCKHM aHaJIH30M, TaK H
C pelIeHneM ypaBHEHHIT 1 HepaBeHCTB. [Ipu 5ToM 0oJbIIoe BHUMaHIE yaeseTcst GopMIpOBaHHUIO
yMeHHUs BbIpaxaTh (popMyIaMu 3aBHCHMOCTH MEXKIY pPa3INYHBIMI BEIHYHHAMHU, HCCIIEI0BATh
NOTy4eHHble (YHKIHH, CTPOUTh UX rpaduku. MaTepuan 3Toil cojiepKaTeIbHOMH JIHHIH HalleleH
Ha pa3BHTHE YMEHHI U HAaBBIKOB, ITO3BOJISIONINX BBIPaKaTh 3aBUCHMOCTH MEKIY BETHYHHAMH B
pa3u4Hoil GopMe: aHATHUTHIECKOI, rpadudeckoil U ciaoBecHoil. Ero mszydeHne crmocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO0 MBIIUIEHHS, CIOCOOHOCTH K OOOOIIEHHI0O U KOHKpETH3allUH,
HCIOJIh30BAHUIO aHAIOTHIl.

ConepxatenpHas uHUSA «Hadana MareMaTHUecKOro aHaiIi3a» IO3BOJISIET CYIIECTBEHHO
pacIIpuTh KPYyr KaK MaTeMaTHYeCKHX, TaK U IPUKIAJHBIX 3aJa4, JOCTYIHBIX 00yJaronmmes, y
KOTOPBIX IOSBIISIETCS BO3MOKHOCTD UCCIIEI0BAaTh U CTPOUTH TpaduKi (DYHKITHIL, ONpeensTh HX
HaHOOJbIIIEe U HAUMEHBIINE 3HAYSHUS, BHIYUCIIATH ILUTOMAIN GUryp U 0OBEMBI Tell, HaAXOUTh
CKOpOCTH M YCKOpeHHS IporeccoB. JlaHHas cojaep:kaTelbHas JHHHS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPO€HHS MaTeMaTHYeCKHX MoJelell peaJbHbIX CHTYAIlHil, HaX0XKIEeHHSI



HAWIy4IIero penieHis B TPHKIATHBIX, B TOM YHCIIE COIHAJbHO-KOHOMHYECKHX, 3aJladax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHYEeCKOTO aHaTH3a CIIOCOOCTBYET Pa3BHUTHIO aOCTPAKTHOTIO,
(OopMaTBHO-TOTHYECKOTO U KPEaTHBHOTO MBINUIEHHS, (JOPMHPOBAHHIO YMEHHIl pacro3HaBaTh
IPOSIBIICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe H HcKyccTBe. OOydarommecs y3HAIOT O
BBIIAOIINXCS pe3yIbTaTax, MOJTyIeHHBIX B X0/Ie Pa3BUTHSI MaTeMAaTHKH KaK HayKH, H UX aBTOpax.

CozepxareIpbHO-MeToANYecKast THHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM ITOCBSIIIEHA
3JeMeHTaM TEOPHH MHOXKeCTB. TeopeTHKO-MHOKECTBEHHBIE TIPEJICTaBICHUS TPOHN3BIBAIOT BECH
Kypc IIKOJBHOI MaTeMaTHKH U IpeIaraloT HanOojlee YHUBEpPCAIbHBIN S3bIK, 00beIHHSIOINIT
BCe pa3Jiellb] MaTeMaTHKH W e€ NPIUIOKEHHI, OHH CBI3BIBAIOT pa3Hble MaTeMaTHYECKHe
IUCIMIUINHBI B eIHHOe Ienoe. I103ToMy BaKHO J1aTh BO3MOKHOCTh INKOJBHHUKY IIOHHMAaTh
TEOPETHKO-MHOKECTBEHHBIII S3BIK COBPEMEHHOII MAaTeMaTHKH M HCIOJb30BaTh €ro JUId
BBIPKEHHS CBOMX MBICIIEI.

B kypce «AnreOpa n Hadala MaTeMaTHIECKOTO aHAIH3a» IMPUCYTCTBYIOT TaKkKe OCHOBBI
MaTeMaTHIeCKOTO MOJIeTHPOBAHUS, KOTOPhIe NPH3BaHbI CHOPMHPOBATH HABBIKH IOCTPOESHHUS
MoJIeNell pealbHBIX CHTYAIlHil, HCCIIeJOBAaHHS 3THX MOJIeJIell ¢ MOMOIIBIO armapara aareOpsl i
MaTeMaTHIeCKOTO aHadi3a H HHTepIpeTallid IOTYYeHHBIX pe3ylbTaToB. Takue 3aJaHus
BIUIETEHBI B KaXIBIIl U3 pa3leloB MPOTpaMMBI, ITOCKOJIBKY BeCh MaTepHal Kypca IIHPOKO
HCIIONB3YETCS IS peleHus MPUKIaIHBIX 3a1ad. [Ipu penreHnn peaJbHbIX MPaKTHIECKUX 3a1ad
yJaniiecs — pa3BHBAIOT  HaOMIOJATeIbHOCTh,  yYMEHHE  HAaXOJIUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOIB30BaTh AHAJIOTHIO, 0000mAaTh M KOHKPETH3HUPOBAaTh IPoOIIEMY.
JleATeTbHOCTh 1O (hOPMHIPOBAHMIO HABHIKOB pEIICHUS MPHKIAJHBIX 3ajlad OpTaHH3yeTCs B
Ipollecce H3yIeHHs BCeX TeM Kypca «Anredpa 1 Hadaga MaTeMaTHIeCKOro aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE
B y4ebHOM IUTaHe Ha H3y4eHHe Kypca aareOphl H Hagal MaTeMaTHYECKOro aHali3a Ha 6a30BOM

ypOBHe OTBOAHTCS 2 4aca B Hejenro B 10 kiracce u 3 gaca B Hezlemo B 11 Kiacce, Beero 3a JjBa
roja ooydenns — 170 gacos.



COJEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yunciia ¥ BbIYHCICHAS

Pammonanbubpie dncia. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIEHTH], OECKOHEUHBIE
nepuopndeckue JpoOH. ApHpMeTHYecKHe OIepalii ¢ palUOHAIBHBIMH  YHCIIAMH,
peoOpa30BaHUs YHUCIOBBIX BbIpaxKeHHil. I[IpuMeHeHHe JpoOell U IMPOLEHTOB I pElIeHHS
IPUKIAHBIX 3a7a4d 3 pa3IHYHbIX OTpaciieil 3HaHUI 1 peaabHOM KI3HH.

JlelficTBUTeIbHBIE YHCIIA. PalloHaNbHBIE W HppaliOHAIbHBIE YHCiIa. ApH]MeTHYecKue
OIlepaluu ¢ AeNCTBUTEIbHBIMH duciIaMu. [IpnOnisk€HHbIe BBIYHCISHHS, IIpaBIa OKpPYTJICHIS,
IIPUKIJIKA U OLIEHKA pe3yIbTaTa BBIUHCICHHII.

CreneHb ¢ 1elbIM IMoKa3aTeneM. CTaHZapTHas ¢GopMa 3alucH AeHCTBUTEIBHOIO YHCIA.
Hcnonp3oBanue moxxoxasdmeii ¢opMpl 3amucH  JeHCTBHTENBHBIX YHCET [UIS pelleHHs
IIPaKTHYECKUX 3a7a4 U MPeICTaBICHNS JAHHBIX.

ApudmMeTndeckuil KOpeHb HATypalbHON cTemeHH. JleficTBHI ¢ apHpMETHISCKHMU
KOPHSMH HaTypaJIbHOI CTETeHH.

Cunyc, KOCHHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT €HC
YHUCIOBOTO apryMeHTa.

YpaBHeHHS H HePaBeHCTBA

ToxecTBa U TOKIECTBEHHbIE IIPpe0Opa30BaHMU.

IIpeoOpa3zoBaHne TPUTOHOMETPHUYECKHX BbIpaxeHHil. OCHOBHbBIE TPHIOHOMETpPHYECKUE
(b opMyJIBL.

VpaBHeHHe, KOpeHb ypaBHeHUS. HepaBeHCTBO, pelleHne HepaBeHCTBA. MeTo 1 HHTepPBaIoB.

PemeHue nensix U ApoOHO-paIIOHATBHBIX YPaBHEHUI I HEPABEHCTB.

Pemenne uppannoHaabHBIX YPaBHEHUI H HEPABEHCTB.

PenteHne TpUroHOMETPHYECKUX YpaBHEHHUIL

[IprMeHeHNe ypaBHEHUII 1 HEPABEHCTB K PEIICHUI0 MAaTeMaTHUYECKHX 3aJad H 3ajad U3
pa3IMYHBIX 007IacTell HAYKH U PeabHOM KI3HH.

DYHKIUH U TPaQUKH

OyHKIWA, crtocoOsl 3aanns GyHkmmm. I'paduk Gpyrkmmn. BzauMao oOpaTHbIe () YHKIHH.

OO6macTh ompeJielIeHHs 1 MHOXKecTBO 3HaueHmil ¢pyHkmmu. Hym ¢yrkiun. [IpomexyTKn
3HAKOIIOCTOSHCTBA. UETHBIE U HEUETHBIE () YHKIIHH.

CreneHHass (YHKIUS C HAaTypadbHBIM U IeJIBIM IoOKa3aTeneM. E€ cBoiicTBa M rpaduk.
CBoiicTBa 1 rpad) K KOpPHS 7-0il CTEIIEHH.

TpuroHoMmeTpuyueckas OKPYKHOCTb, OIpeelIeHHe TPHUTOHOMETPHYECKNX (QyHKIHit
YHCIIOBOTO apryMeHTa.

Hauaja MaTeMaTH4eCKOr0 aHAIN3a

ITocnenoBaTenpbHOCTH,  CIIOCOOBI  3aJaHHs  IOCIeJoBaTelbHOCTeHl. MOHOTOHHBIE
I10CTIe10BaTEIbHOCTH.

Apudpmerndeckass U TreoMeTpudeckas Iporpeccur. beckoHe4HO  yObIBaromias
reoMeTpudeckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TeOMEeTpHYECKOil MPOTrPECCHU.
@opMyiia CIO0KHBIX NPOIEHTOB. lIcIonbp30BaHNe MPOrpecCHH IS PElIeHUs pealbHBIX 3ajad
IIPUKIIAJJHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA



MHOKecTBO, OoIlepaiui HaJ MHOxecTBaMH. J[marpammbl Diulepa—BenHa. IIpumeHeHne
TEOPETUKO-MHOKECTBEHHOTO alapaTa JJIs OIMCAHUS pealbHBIX IIPOIECCOB H SIBICHMHII, IPU
peIIeHNH 3a/1a4 U3 APYruX y4eOHBIX IMpPEeIMETOB.

Omnpenenenue, TeopeMa, ClIeCTBHE, I0Ka3aTEIbCTBO.

11 KJTACC

Ynciia 1 BEIYHCICHHS

HatypanpHble u 1enble grcia. [Ipu3Haky JeTUMOCTH HEIbIX YHCel.

CreneHb ¢ palloOHAILHBIM IOKa3aTeneM. CBOIICTBA CTEIICHHU.

Jlorapudwm gucia. JlecSTHIHbIE H HaTypaJbHbIe JOTapH(MBI.

YpaBHeHHS H HePaBeHCTBA

IIpeoOpa3zoBaHue BHIpaKEHHIA, COIEPIKAIIHX JOTapH(MBI.

IIpeoOpa3oBaHne BhIpaKeHHII, COJIEPKANIUX CTEIIEHHU C PAllHOHATBHBIM IT0Ka3aTeIeM.

[IprMeps! TPUTOHOMETPHIECKUX HEPABEHCTB.

ITokazaTenpHBIE YypaBHEHUS H HEPABEHCTBA.

Jlorapudmmueckie ypaBHEHHS U HEPaBEHCTBA.

CucteMbl THHEHHBIX ypaBHEHHIl. PelleHne NpUKIaJHBIX 3a7ad C IIOMOIIBIO CHCTEMBI
JINHEHHBIX YPaBHEHMII.

CHCTeMBI U COBOKYITHOCTU PAllMOHAIBHBIX YPaBHEHUII H HEPABEHCTB.

[IprMeHeHNe ypaBHEHMII, CHCTEM H HEPAaBEHCTB K PENICHHI0 MaTeMaTHYeCKHX 3afad H
3a7a4 U3 pa3IN9HbIX 00J1acTell HayKH U peabHOM KI3HHU.

DYHKIUH U TPaQUKH

Oyukmus. Ilepuommdeckue  GyHKiuu. IIpOMEKYTKH  MOHOTOHHOCTH — (DYHKITHH.
MakcuMyMbl U MHHHMYMBI (yHKIMH. HambGomplee n HanmMeHbIee 3HauUeHHEe (QYHKIIHH Ha
IIPOMEKYTKE.

TpuronoMeTpryeckue GyHKIHH, HX CBOIICTBA U TpaduKH.

IToxa3arenpHas u Jorapudmuaeckas QyHKINH, HX CBOICTBA U I'padUKH.

Hcnonp3oBanue rpagukoB GyHKITHIT IS pelieHns YpaBHEHUI U THHEITHBIX CHCTEM.

Hcnomp3oBanue rpadukoB (GYHKIHI UIT HCCIEOBAHUS IIPOIECCOB U 3aBHCHMOCTEN,
KOTOpBI€ BO3HHUKAIOT IIPU PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX IPeAMETOB U PEAIbHOM KI3HH.

Hauana MaTeMaTH4YeCKOro aHA/IN3a

HenpeppiBHble QyHKITMH. MeTol HHTEPBAIOB JUIS PEIIeHIS HEPaBeHCTB.

IIpousBoaHas ¢pyHKIUU. ['eoMeTpudecKuil H GU3MIECKHIT CMBICIT ITPOU3BOIHOI.

IIpou3BoHbIE AIeMEeHTapHBIX (GyHKIMI. QOpMyJIbl HaXOKISHUS IPOU3BOIHOI CYMMBI,
IPOM3BEICHUS H YaCTHOTO () yHKITHIA.

[IpuMeHeHNe MPON3BOAHOI K HCCIEJOBAaHUIO (QYHKITHIT HA MOHOTOHHOCTD M SKCTPEMYMBI.
HaxosxaeHne HanOoIbIIero 1 HaHMeHbIIero 3HaueHHs (hyHKITNH Ha OTpe3Ke.

[IprMeHeHNe TMPOM3BOAHON JUIS HAaXOJKICHHS HAIUIY4IIEro pEeNIeHHs B IPHKIATHBIX
3a7avax, /Ul OIpeielIeHHs] CKOPOCTH Ipoliecca, 3alaHHoro (hopMyIIoil mim rpadukoM.

IIepBooOpa3nas. Tabmiia nepBooOpa3HBIX.

Hurerpan, ero reoMerpudeckuii M (HU3MYECKHII CMBICT. BprMHCIeHHe HHTerpaza IIo
b opmyne Herorona—JleiiOHmIa.



INTAHUPYEMBIE PE3YJIbTATBI

OcBoeHHEe Y‘IG6H01"0 IIpeaMeTa «MareMaTHKa» JOIKHO OOecleunBaTh JIOCTIKEHHE Ha
YPOBHE CpPEIHETO obmrero 06pa30BaHI/I}I CICAYIOIMUX JIMIHOCTHBIX, MCTAIIPpCIMETHBIX H
IIPEIMETHBIX 06p&30BaTeJII>HI>IX PE3YIBTATOB:

JJHMHYHOCTHBIE PE3YJIBTATBI

JINIHOCTHBIE pPe3yJabTaThl OCBOEHHS IPOrpaMMbI yueOHOTro mpeamera «MaTeMaTHKa»
XapaKTepH3YIOTCS:

I'paxxaHCKOE BOCIIITAHHE:

chopMHPOBAHHOCTBIO TpPaKIAAHCKOI MO3ZUIIMH OOyYaroIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBa, IMpeICTaBICHHEM O MaTeMaTHUECKHX OCHOBaX
(YHKIIHOHMPOBAHUS pa3IIMYHBIX CTPYKTYp, SBJIEHHI, MPOIENyp TpakIaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCH M TIp.), YMEHHEM B3aHMOJEHCTBOBATh C COIMHAIBPHBIMH HHCTHTYTaMH B
COOTBETCTBHUH C HX (QYHKIUSMH U Ha3HaUECHHEM.

[TaTpnoTHYecKoe BOCIUTAHHE:

chopMHPOBAHHOCTHIO POCCHIICKOM I'pakIaHCKOI HISHTHIHOCTH, YBAKEHUS K IIPOIIUIOMY U
HACTOSIIEMY POCCHIICKOI MaTeMaTHKHU, IIEHHOCTHBIM OTHOIIIEHHEM K JIOCTHKEHISM POCCHICKHX
MaTeMaTHKOB H POCCHIICKOI MaTeMaTHIECKOM IIKOMIbI, K UCIIOIb30BAHUIO STHX JIOCTIDKEHUII B
IOPYTUX HayKax, TEXHOJOTUX, chepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITHTAHIIS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEl pPOCCHICKOrO Hapoja; C(OpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMUS, STHYECKOr0 IOBEJICHNS, CBSI3aHHOTO C IMPaKTHIECKIM ITPHUMEeHEeHHEM
IOCTIDKEHHIT HayKH W JeATEeIbHOCTHI0 YIEHOTO; OCO3HAHHEM JIMYHOTO BKJaJa B IIOCTPOSHIE
YCTOIYMBOTO OYIyIIero.

DCTeTHYeCKOe BOCIIHTAHHUE!

3CTETHYECKUM  OTHOIIEHHEeM K MHpY, BKIHOYas OSCTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTeil, OOBEKTOB, 3aJad, pelIeHHil, pacCyKIEeHUil; BOCIPHUMYHUBOCTBIO K
MaTeMaTHIeCKIM aclleKTaM pa3IMdHbIX BUIOB HCKYCCTBA.

Dusnyeckoe BOCIHUTAHHE:

chopMHPOBAaHHOCTBIO YMEHHS TIPHMEHATh MaTeMaTH4ecKHe 3HaHHS B HHTepecax
3JI0pOBOTO U 0e30macHOro odpasza JKH3HH, OTBETCTBEHHOTO OTHONIEHUS K CBOEMY 3JI0POBBIO
(310poBOe THTaHHE, cOATAHCHPOBAHHBII PEKUM 3aHATHIl U OTABIXa, PerysapHas (u3niecKas
aKTHBHOCTB); (DH3UIECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHATHAX CIIOPTHBHO-0310pPOBUTEIBHOI
IeSTeTbHOCTBIO.

TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IEHHOCTH TPYAOIIOONS; HHTEPECOM K Pas3IHIHBIM
cepam mpodeccHOHATBHOI AeSTeTbHOCTH, CBSI3aHHBIM C MaTeMAaTHKOI U €€ MPIIOKEeHNIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccHi U pealn30BbIBaTh COOCTBEHHBIE
KI3HEHHBbIE IUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTHEO K MAaTeMaTHIeCKOMY OOpa30BaHHIO H
caM000pa30BaHUIO Ha IPOTSDKEHIH BCeil KI3HI; TOTOBHOCTHIO K aKTHBHOMY YJAaCTHIO B PeIlIe HUH
TPaKTHYECKIX 3aJad MaTeMaTHIeCKOI HalpaBIeHHOCTH.

DKOJIOTHYeCKOe BOCIIUTAHIIE:

chopMHPOBAHHOCTBIO HKOJOTHYECKOH KYIBTYPHI, IMOHHMAHHEM BIHAHHSA COIHMAIbHO-
SKOHOMHYECKHX IIPOI[ECCOB Ha COCTOSIHHE IPHPOJHON U COIHMATBHON Cpelbl, OCO3HAHHEM



rI00ATBHOrO  XapakTepa SKOJNOTHYECKHX IpoOjeM; OpHeHTalHeidl Ha  IpHMeHeHHe
MaTeMaTHIeCKIX 3HAHWIl JUIA pelleHus 3a1ad B 00JIaCTH OKpYKarollell cpejibl, IUTaHHPOBAHUS
IIOCTYIIKOB U OIIEHKH HX BO3MOKHBIX HOCJIEJICTBHUIL JJISI OKPY’KarOIIeil CpeIbl.

ITeHHOCTH HAyIHOTO MTO3HAHMUSL:

chopMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HayKH U OOIIECTBEHHOI MPAKTHKH, IOHHMAHHEM MaTeMaTHIecKoil HayKH Kak c(epbl
YeJI0BEUEeCKOI JeSTeTbHOCTH, STAllOB €€ Pa3BUTHSA U 3HAYUMOCTH JUIS Pa3BUTHS IHBIUTH3AINM;
OBJIaJIeHHEM A3BIKOM MaTeMaTHKH U MaTeMaTHIECKOI KyIbTYpOil KaK CPeJICTBOM II03HAHISI MUPA,;
TOTOBHOCTBIO OCYIIECTBJIATH IIPOEKTHYIO U HCCIIEI0BATENbCKYIO JAEATEIbHOCTh HHINBIIYaIbHO

U B TpYIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHUS MIPOrpaMMBbl yaeOHOTO mpeaMera «MaTeMaTHKa»
XapakTepu3yloTCS  OBIAJCHHEM  YHHBEPCAIbHBIMU  MOZHAGAMENbHLIMU  Oelicimeusmu,
VHUGEPCATbHLIMU — KOMMYHUKAMUGHLIMU — OUCMEUAMU,  VHUGEPCATbHLIMU — Pe2yIamuUeHbIMU
oeticmeusmil.

1) Vuueepcanonvie nosnasamensHsie oeiicmeus, obecneuuearon opmuposanie 6azoevix
KOCHUNMUGHBIX NPOUECCO8 00YUaroujuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAoueco Mupda;
npUMeHeHe 102U4ecKUX, UCCIed06ameIbCKUx onepayuil, yMeHull pabomams ¢ uHgopmayuei).

BbazoBble Jorudeckme AeiCTBHUS:

e BBIIBIATH U XapaKTepHU30BaTh CYIIECTBEHHBbIE IMPH3HAKH MaTEeMAaTHYECKHX OOBEKTOB,
MOHATHII, OTHOIICHUH MEXIY IOHATUSAMH; (pOpMYyIHpOBATh ONpeeTeHHs ITOHSTHIT;
yCTaHaBJIMBATh CYIIECTBEHHBIH IMPU3HAK KJIaCCH(HKAIINHE, OCHOBAHUS JIIT 0000IIeHNs
U CpaBHEHUS, KpUTEpUHU IIPOBOAUMOIO aHAIN3a;

e BOCIpPHHHMATH, (OPMYIHPOBATH H IPe0oOpa30OBHIBATh CYMKJIECHUSA: YTBEPAUTEILHBIE U
OTpHIIaTeIbHbIE, €IMHUYHbIE, JACTHBIE U OOIIIe; YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H H MIPOTHBOPEYNS B (haKTax,
JIAaHHBIX, HAOMIOACHISIX W YTBEPKICHUSX; Ipeaaararb KPUTEPHH IS BBISBICHHS
3aKOHOMEPHOCTEI U IPOTHBOPEUHIT;

e JleJaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aK/IF09eHHIT, YMO3aK/IFOUEHHUI 10 aHAIOTHI;

® TIPOBOJHTH CAMOCTOSITEIHHO JI0Ka3aTeIhCTBAa MAaTEeMAaTHIECKUX YTBEPKIEHUI (IIpsSMble
I OT TMPOTUBHOIO), BBICTpaNBaTh AapryMEHTAIlUI0, IIPHBOJUTH IPUMEPHl U
KOHTPIIPIMEPHI; 000CHOBHIBaTh COOCTBEHHBIE CYKICHUS U BBIBO/IBI;

e BBHIOHpATH cIoco0 pemneHHsS y4eOHOI 3agaduu (CpaBHHBATh HECKOIBKO BapHAHTOB
peleHns, BEIONpaTh HanOoIee MOIXOMSAIINI ¢ YIETOM CaMOCTOSTEIBHO BBIIEIEHHBIX
KpUTEPHEB).

Ba3oBeie HcclIeoBaTeIbCKIE ASTICTBUS:

® JICIIONB30BaTh  BOMPOCHI  KAaK  HCCIEJOBATEIbCKHII  HHCTPYMEHT  ITO3HAHUS,
(bopMyITHPOBATH BOMPOCHI, (PUKCHPYIOIINE MIPOTHBOPEUNe, MPodIeMy, yCTaHABINBATh
HCKOMOe M JlaHHOe, (OPMHpPOBATH THUIIOTE3Y, APryMEHTHPOBATh CBOK ITO3HUIIHIO,
MHEHHE;

® TPOBOJAHUTH CaMOCTOSATEIbHO CIUIAHHPOBAHHBII SKCIIEPHMEHT, HCCIe0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEIl MaTeMaTH4ecKoro oObeKTa, SBJIEHHS, IIpoliecca,
BBISIBJICHHIO 3aBUCHMOCTEH MeXIy 00BheKTaMH, SIBICHUSIMHU, IIPOIlecCaMu;



® CaMOCTOSITENIbHO (opMyTHpPOBaTh 00O0ONIEHHS U BBIBOABI 10  pe3yabTaTaM
IIPOBEIEHHOr0 HAOIIOEHUS, HCCIEIOBAaHNUS, OLEHHBATh JOCTOBEPHOCTh MOTYyIEHHBIX
pe3yJIbTaToB, BEIBOJIOB U 000OIIEHIIT;

e IIPOrHO3UPOBATH BO3MOKHOE pa3BUTHE IIpoIlecca, a TAKKe BBIABHIATh IIPEIITOI0KEHIS
0 €r0 pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ uapopmarmeii:

® BBIIBIATH AeUIMTH HHPOPMAIUHU, JAHHBIX, HEOOXOMMMBIX JJIS OTBETa Ha BOIPOC U
JUIS pellieHns 3aa4n;

e BpIOHpaTh HHGOPMALMIO W3 MCTOYHUKOB pA3IHUHBIX THUIIOB, aHAIH3HPOBATH,
CHCTeMAaTH3HPOBaTh U HHTEPIPETHPOBATh MH(OPMAIIMIO PAa3IHYHBIX BHIOB H (GopM
IIPEICTaBICHUS;

® CTPYKTypHpPOBaThb HH(OpMAIUIO, TIIPEICTaBISATh €€ B pa3IMuHBIX  (opmax,
WLTIOCTPUPOBATh IpauIecKy;

® OIEHHBATh HANEKHOCTh HHGOPMALMH II0 CAMOCTOSTENIBHO C(HOPMYIHPOBAHHBIM
KPUTEPISIM.

2) Vhueepcanvhvie KOMMYHUKAMUGHbIE OelicmEls, 0becnevusaronm chopmupoearHocns

COYUATLHBIX HABLIKOG 0OVUAIOUJUXCA.

OObmeHue:

® BOCIPHHHMATh U (OPMYITHPOBATH CYXKIEHHS B COOTBETCTBHHU C YCIOBHSIMHU H IEIIMU
o0IIeHNus; $CHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 10 X0y pPeIleHHs 3a7adll, KOMMEHTHPOBATh
IIOJTy4EHHBIIH pe3yibTIaT;

e B Xo0jie 00CYKIECHHUA 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXkK/1aeMOIl TeMBI, IIPOOIEMBI,
pelraeMoil 3aja4l, BICKa3bIBaTh HJEeH, HalleJIeHHbIE Ha IIOUCK PEIISHUS; COTIOCTABIIATh
CBOU CYKJICHUS C CYKICHHUSMHU APYIUX YIaCTHHKOB JUAIOTa, 00HApYKUBATh pa3IndHe
U CXOJCTBO IO3UIUI; B KOPpPeKTHOIl ¢opMe (opMymHpoBaTh pasHOTIACHS, CBOH
BO3PaKEHUS;

e IIPEJICTaBIATh Pe3yJIbTaThl pelleHus 3aJadl, SKCIepUMEHTa, UCCIeI0BaHUs, IIPOEKTa;
CaMOCTOSATEIBHO BHIOMpATh ()OpMaT BHICTYIUIEHHS C YYETOM 3ajad Mpe3eHTaIluH H
0COOEHHOCTe ayJUTOPUH.

CoTpyIHUYECTBO:

e [IOHHMATh U HCII0JIH30BATh IPEHMYIIeCTBAa KOMaH/IHOH H HHINBUAYaIbHOI pabOThI IPH
peleHnH y4eOHBIX 3a/1a4; IPHHUMATh I€JIb COBMECTHOII JeSTeIbHOCTH, ILIAaHHPOBAaTh
OpPTraHU3aI[HI0 COBMECTHOI pPabOThI, paclpenensiTh BHIBI paboT, 1OrOBapHBAaThCA,
00cy:1aTh IpoliecC H pe3yIbTaT padboThl; 00001aTh MHEHIS HECKOIBKIX JIFOIEH;

® yJacTBOBATh B IPYIIIOBBIX (hopMax paboTsl (0OCyKIeHUsI, 0OMEH MHEHHII, «MO3TOBbIE
IITYPMbI» U HHBIE); BBIIIOIHATH CBOIO YaCTh pabOTHI H KOOPAHMHUPOBATH CBOH e CTBUS
C IpyIHMH WIeHaMH KOMaHJbI; OIIEHHBATh Ka4€CTBO CBOEr0 BKJIa/la B OOMINIT IPOIYKT
0 KpUTEepUSIM, ChOpMYITHPOBAHHBIM YIaCTHHKAMHU B3aUMOJIEIICTBHS.

3) Vuueepcanvrvie pecynamusHsie oeiicmeus, obecneuugaron GopmupoeaHue cmvicloebix

VCIMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopraHu3anus:

COCTaBISAThH IUIaH, QITOPUTM pEeIIeHHs 3aJadd, BBIOHpATh CIIOCOO peleHHus ¢ y4€ToM
HUMEIONIIXCS PecypcoB U COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHpPOBaTh H KOPPEKTHpPOBATh
BapHUAHTHI PEeNIeHNUiT ¢ yIETOM HOBOI HH(OpMAIIIH.



CaMOKOHTpOIIb:

e BJIaJeTh HaBBIKAMH II03HABaTeIbHOI pediekcHn Kak OCO3HAaHHS COBEpPIIaeMbBIX
JNEefCTBUII M MBICIHTENBHBIX IIPOIIECCOB, HX pe3yJIbTaToOB; BIAJETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpolecca U pe3yiblaTa pPEHIeHHS MaTeMaTHIecKOil
3a7a4l;

e IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPU PEIICHHUH 3aJadl, BHOCUTH
KOPPEKTHBHI B JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAIEHHBIX
OIINOOK, BBISIBIIEHHBIX TPYJHOCTEI;

® OICHHBAaTh COOTBETICTBHE pe3yldbTaTa LETH M YCIOBHAM, OOBSCHATH IPHYIHUHBI
JOCTIDKEHHS HUIM HEJOCTUKEHHS pe3yIbTaToOB JEATebHOCTH, HAXOOUTh ONIHOKY,
J1aBaTh OIEHKY IPHOOPETEHHOMY OIIBITY.

IIPEIMETHBIE PE3YJIbTATBI

OcBoeHuEe Y‘Ie6H01"0 Kypca «AJ1re6pa H HavYalla MaTeMaTHYCCKOT'O aHalIHn3a» Ha YPOBHE
CpE€IHETO oOmrero 06pa30BaHHﬂ JIOJDKHO 00ecIedHnBaTh JOCTIDKEHHE CIEAYIOIMUX IMPEIMETHBIX
06pa30BaTeJILHBIX PE3YIBTATOB:

10 KJTACC

Yucaa 1 BBIYHCIEHAS

OmepupoBaTh MOHSATUSAMU: pAaIlMOHATBHOE U JIEHICTBHTENIBHOE UHCIO, OOBIKHOBEHHAs H
JecaTHIHast JpoOb, IPOIIEHTHI.

BeImonHATh apudMeTHYecKue Oepalii ¢ pallHOHATIBHBIMH H I€HCTBUTEIbHBIMHI YHCIIAMH.

BeIoOnHATh NpUOMMKEHHBIE BBIUICICHUS, HCIIONB3YS IPaBIUIa OKPYIJIEHHS, JelaTh
IPUKUJKY H OLIEHKY pe3yJIbTaTa BHIYUCICHHUIT.

OmepupoBaTh MOHATHSAMHU: CTENleHb C IIeJbIM IOKa3zaTeleM; CTaHIapTHas (opMa 3amucu
NeCTBUTEIPHOTO YHCIIA, KOPeHb HAaTypajdbHOIl CTeNeHH; HCHOIb30BaTh MOAXOMAIIYI0 (hopMy
3aIUCH JeHCTBUTEIBHBIX YHCEN JUI pellleHHs MPaKTHIeCKUX 3aj1ad 1 IpeICTaBIeHUS JTaHHbIX.

OmnepupoBaTh HOHATUAMI: CHHYC, KOCHHYC M TaHT€HC IIPON3BOJILHOTO YIJIa; HCIIOJIh30BATh
3aIIICh IPOU3BOJILHOTO YIJIa Uepe3 0OpaTHbIe TPUTOHOMeTpUiecKue (GyHKINN.

YpaBHeHHSI H HePaBeHCTBA

OmnepupoBaTh MOHATHSAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; IIeJI0e, PalllOHAIBHOE,
HppaloHAIbHOE YpaBHEHHE, HEPAaBEeHCTBO; TPHTOHOMETPHIECKOe YpaBHEHHE;

BeImonHATh  mpeoOpa3oBaHHS ~ TPUTOHOMETPHYECKHX  BBIpaKE€HHII W pemaTh
TPUTOHOMETPHUECKHE YPaBHEHHS.

BeImonHATh peoOpa30BaHUS HEbIX, PAIlHOHATBHBIX U HPPAHOHATBHBIX BBIPAKEHUI U
pelnIaTh OCHOBHBIE THIIBI IIEJIBIX, PAIIMOHAIBHBIX H HPPAIHOHAIBHBIX YPaBHEHUIT U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS H HEpaBEHCTBA UL PeIleHHs MaTeMaTHYeCKUX 3aJad U 3ajad H3
pa3IMYHBIX 001acTell HayKU U peaTbHOI KU3HH.

MopempoBaTh peajqbHble CHTYallHH Ha S3bIKe aIreOpbl, COCTABIATh BBIPAKEHHS,
ypaBHEHHS, HEpaBeHCTBAa II0 YCJIOBHIO 3aJadl, HCCIEeI0BaThb IIOCTPOEHHBIE MOJIETH C
HCII0JIb30BAHNEM alllapaTa aareOpsbl.

DYHKIUHA U TPaQUKH

OmnepupoBaTh NOHATUSAMIH: (YHKITHS, CIIOCOOBI 3a1aHIs () YHKIIUH, 00JIaCTh OIpeIeIeHIS I
MHOJKECTBO 3HaUEHHIT (PYHKINH, TpaduK (YHKIIUN, B3aIMHO 0OpaTHbIE () YHKITHH.



OmnepupoBaTh MOHATUAMHU: YETHOCTD 1 HEYETHOCTD (D YHKIIHH, HYTH (DYHKITHH, IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnomp3oBath rpaduky GpyHKIUIT TS pelIeHus ypaBHEHHI.

Ctpouth M 4HTaTh TPadUKH JHHEHHON (DYHKIIMH, KBaJpaTHIHON (YHKIIHH, CTEIEHHOIT
(GYHKITHH C IIeTbIM ITOKa3aTelIeM.

Hcnomp3oBate rpaduku GyHKIUI IS HCCIEIOBAHUS IIPOLECCOB M 3aBUCHMOCTEH IpH
peleHn: 3ajad U3 JpYyrux y4eOHBIX MPeIMETOB M peabHOIl KHI3HHU; BBIpaxaTh (opMyIaMu
3aBHCHMOCTH M1y BeITUIHHAMU.

Hauaja MaTeMaTH4YeCKOro aHAIN3a

OmepupoBaTh MOHATHAMU: IIOCIIEIOBATEIBHOCTD, apH(MeTHUeckas H TeoMeTpUdecKas
IIPOTPECCHI.

OmepupoBaTh MOHATHSAMHI: OECKOHEUHO YOBIBAIOIas reoMeTpudecKas Iporpeccus, cyMma
OecKOoHeUHO yOBIBaroIIeil reoMeTpHIecKOil IPOTPECCHH.

3a1aBaTh MOCIE]0BATEIFHOCTH PA3IMIHBIMH CIIOCOOAMIL.

Hcnonp30BaTh CBOICTBA IOCIENOBATEIbHOCTEH M IPOTPECCHIl A PEHIeHHS peaJbHBIX
3ajJja4 IPUKJIAJHOTO XapaKTepa.

MHo:kecTBa H JOTHKA

OmnepupoBaTh MOHATUSAMH: MHOKECTBO, OIIEPAI[H HAaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBII aIiapaT JUIS OMHCAHIS pealbHBIX MPOILIECCOB
U SBJICHUI, IPH PEIICHNH 33/1a4 U3 JIPYTUX YIeOHBIX IIPEIMETOB.

OmnepupoBaTh MOHATUSAMH: OIpe/ielieHHe, TeopeMa, CIeCTBHE, J0Ka3aTeIbCTBO.

11 KJTACC

Ynciia 1 BEIYHCICHAS

OmnepupoBaTh MOHATHSAMHU: HaTypaJbHOE, I€JI0€ YHCIO; HCIOJIb30BaTh MPU3HAKI
JETIMOCTH IIeJIBIX YHCEI, pa3/IoKeHUe UICIIa Ha IPOCThIe MHOKUTEIH JUIS PeIeHIs 3a1a 1.

OmnepupoBaTh MOHATHEM: CTEIIEHD C palllOHAIBHBIM I10Ka3aTeIEM.

OmnepupoBaTh NOHATHAMH: JoTapudM Jucia, 1eCATHIHbIe H HaTypaIbHbIE JIOTapH(PMBI.

YpaBHeHHS H HePaBeHCTBA

IIpiMeHATh CBOIICTBA CTENEHH [ IHIpeoOpa30BaHUS BBIPAXKEHHIl; OIEpHpPOBATh
MOHSTUSMU: ITOKa3aTeJIbHOE YPaBHEHIE U HEPaBEeHCTBO; PeIIaTh OCHOBHBIE THIIBI II0KA3aTEIbHBIX
YpaBHEHHII I HEPABEHCTB.

BeImonHATh TIpeoOpa3oBaHUS BBIpaKEHHI, COIEpKAllUX JIOTapH(MBbI; OINEepHPOBATh
NOHATHSMHU: JIorapudMuyeckoe ypaBHEHHEe ¢ HEpPaBeHCTBO, pelIaTh OCHOBHBIE THIIBI
JTorapu(GpMHUIEeCKHX ypaBHEHHIT I HEpPaBEHCTB.

Haxoauts penieHns npocTeimx TPHTOHOMETPUIECKUX HEPAaBEHCTB.

OmnepupoBaTh MOHATUSMH: CHCTe€MA JIMHEHHBIX YpaBHEHUII H €€ pelleHHe; NCIO0Ib30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHHII UL PEeIIeHUs IPaKTHIeCKUX 3a/1ad.

Haxoauts pemeHns IpoCTEHIINX CHCTEM H COBOKYITHOCTEH pallllOHAJbHBIX YPAaBHEHUI H
HEPaBEHCTB.

MoiemupoBaTh peajlpHble CHTYyallUd Ha S3bIKe anreOphl, COCTaBIATh BBIPAKEHIS,
yYpaBHEHHS, HEpaBEeHCTBA U CUCTEMBI 110 YCIOBHIO 33/1a4H, HCCIE€AO0BAaTh IOCTPOSHHBIE MOJEIH C
HCII0JIb30BaHUEM alIiapara aareOpsol.

DYHKIUH U TPaQHKH



OmepupoBaTh TMOHATHAMH: IIepHOIUYecKass (YHKIWS, IMPOMEXKYTKH MOHOTOHHOCTH
(GYHKITNH, TOYKH SKCTpeMyMa (GYHKIMHH, HauOoJplllee U HaUMEHbIIee 3HauYeHHS (GYHKIMH Ha
IIPOMEKYTKE; HCIIOIB30BATh HX JUIS HCCIe0BaHNS (QYHKIWH, 33JaHHOI I'pagHKOM.

OmepupoBaTh  HOHATHAMH:  TIpadUKH  IIOKAa3aTeNbHOMH,  JIOTapUPMHUUIECKOH U
TPUTOHOMETPHUECKHX (YHKIIHIT; H300pakaTh HX Ha KOOPUHATHOI IVIOCKOCTH U UCIIOJIB30BATh
JUIS pellieH sl YpaBHEHUI U HEPaBEeHCTB.

H300pakaTh Ha KOOpPAMHATHONH IUTOCKOCTH TpadUKH JIMHEIHBIX ypaBHEHHH U
HCIOJIb30BaTh UX JUIS PEIICHUS CHCTEMBI JIHHEIHBIX YPaBHEHHUIL

Hcnomp3oBath Tpaduku (GYHKIMI IS HCCIEIOBaHUS IPOIECCOB UM 3aBHCHMOCTEH H3
JOPYTUX Y9eOHBIX JHCIUILINH.

Hauaja MaTeMaTH4YeCKOro aHAIN3a

OmnepupoBaTh MOHATUSAMI: HEIIPEePhIBHAS () YHKIIHS; TPOU3BOIHAS (DYHKITHIH; HCIIOIH30BATh
reoMeTpudecKuil 1 GU3MIECKUil CMBICT IPOH3BOIHOI JUIS pelIeHHs 3a1a.

Haxonute NpoH3BOJHBIE 3TeMEHTAapHBIX (YHKIMHIL, BBIUHCIATH MPOH3BOIHBIE CYMMEB,
IIPOM3BEICHU S, YaCTHOTO () YHKITHIA.

Hcnonp30BaTh MPOM3BOMHYIO JUIS HCCIeNOBaHHS (GYHKIIMH Ha MOHOTOHHOCTh U
3KCTPEMYMBI, IIPIMEHSATh Pe3yJIbTaThl HCCIEIOBAHHS K TOCTPOESHHIO IPpaHKOB.

Hcnonp30BaTh MPON3BOAHYIO IS HAXOKJEHHS HAWIYYIIEro PEHIeHHs B MPHKIATHBIX, B
TOM YHCJIE COIHaTbHO-?KOHOMHYECKHX, 3a/1a49aXx.

OmnepupoBaTh MOHATHUSMH: IIepBOOOpa3Has U HHTErpal; MOHUMATh T€OMETPUYECKUI U
(bu3HYeCcKHil CMBICT HHTErpaja.

Haxonute mepBooOpa3Hble 37IeMEHTapHBIX ()YHKIHI, BBIYHCIATH HHTETpal Mo Gopmyiie
Hrrotona—JleitoHuIa.

PemaTh mpHKIagHBIE 33adi, B TOM YHCIIE COMHAIbHO-3KOHOMIYECKOTO M (PH3HYECKOTO
XapakTepa, CpeIcTBaMI MaTeMAaTHIeCKOT0 aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHE
10 KVIACC

Ne
n/n

HaumeHoBaHHe pa3e/ioB H TeM
NpoOrpaMMbI

MHoOKecTBa pallHOHAIbHBIX U
JEeNCTBUTENLHBIX UHcell. PalinoHaIEHEIE
ypaBHEHHUS U HEpaBEHCTBA

Oynkimn u rpa¢uku. CTeneHsb ¢ eIbM
IoKa3aTeaeM

ApudmeTndeckuil KOpeHb N—Oi CTETIEHH.
HppannoHaabHble YpaBHEHNS H HEPaBEHCTBA

@OopMyJIBI TPUT OHOMETPHH.
TpuronoMeTpudeckne ypaBHEHUS

IlocnenoBaTeIbHOCTH U IMporpecCcun

[ToBTOpeHHE, 0000IIEeHNE, CHCTEMATH3aIUS
3HaHUI

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

KoamyecTBO 9acoB

Bcero

14

18

22

68

KonTpoabHbIe
padoThI

IIpakTHYeckHe
padoThl

JJIeKTPOHHbIE

(uudposbie)
o0pa3oBare/ibHbIEe

pecypchbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




11 KIIACC

Ne

n/n

HaunmeHOBaHHe pa3xe/ioB H TeEM IIPpOrpaMMbI

CTeneHb ¢ palloHAIBLHBIM IOKa3aTeIeM.
[Toxa3zatenpHas Qynkius. [TokazaTeapHbIe
YpaBHEHHS U HEpaBEHCTBA

Jlorapudmmaeckas gpynkmnus. Jlorapudmudeckue
ypaBHEHUS U HEPABEHCTBA

TpuronomeTpudeckue GyHKIIUN U UX TpadHKH.
TpuronomeTpuieckue HepaBeHCTBA

[IpousBoaHas. [IpumeHeHne IIPOU3BOIHOM
HHTerpan u ero npuMeHeHUs
CucrteMbl ypaBHEHMUIT

HaTypaJIbeIe H IIEJIbIC YHClIa

[ToBTOpeHHE, 0000IIEeHNe, CHCTEMaTH3AINS 3HAHUIT

OBIIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

Koam4yecTBO 4acoB

Bcero

12

12

24

12

18

102

KonTpoibHbIe
padoThI

IIpakTHYeckHe
padoThI

JJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/IbHbIE

pecypchl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




IIOYPOYHOE INTAHUPOBAHHE

10 KUVIACC
Ne
G Tema ypoka

10
11
12

13

14

16

17

18

MHo)ecTBo, oIlepalliil HaJl MHOKecTBaMH. JlnarpaMmsl
Ditepa—BenHa

PannonanbHble gnciaa. OOBIKHOBEHHBIE U JAeCATHYHBIE
JIpoOH, IPOLIEHTHI, 0ECKOHEUHbIE IEPHOIMIECKIEe
Ipobu

ApupmeTndeckie onepamiy ¢ paliHoHaIbHIMI
9qHUCcIaMi, IpeoOpa30BaHUs YHCIOBBIX BBIPAKESHUI
ITpumeneHne apoOeil U IPOIEHTOB U PEIIeHUS
IIPUKJIAIHBIX 3a]1a4 U3 pa3IMYHbIX OTpaciell 3HaHUI U
peanbHOM KU3HU

IIprvenenne pobeil i IPOLEHTOB [T pEIIeHIS
IIPUKJIAIHBIX 3a]1a4 U3 Pa3INYHbIX OTpacieil 3HaHuil U
peanbHOI KH3HU

JleiicTBUTeIbHBIE YUCIIa. ParinoHanpHble U
HppaluoHaIbHbIE YHClIa

Apupmerndeckne onepanny ¢ AeiiCTBUTeTbHBIMU
YUCIIaMU

[TpubmKEHHBIE BEIYUCIIEHNUS, IPaBIUIa OKPYIJICHIS,
IIPUKUJKA U OI[€HKa pe3yJIbTaTa BbIYHCICHUIT
ToxecTBa U TOKIECTBEHHbIE ITPpe0Opa30BaHUA
VpaBHeHHEe, KOPEHb YPaBHEHU S

HepaBeHcTBO, pelieHne HepaBeHCTBA

Mertoa HHTEPBAJIOB

Pemenune nensix U ApoOHO-pallHOHATBHBIX YPaBHEHHIT
U HEPaBEHCTB

KoHTpoapHas padota o TeMe "MHoKecTBa
PaIOHATIBHBIX U JEHCTBUTEIBHBIX YHCE.
PannonasibHbIE YpaBHEHHS H HEPABEHCTB"

@OyHKIU, crocoOb! 3a1aHus GyHKIH. B3anmuo
oOpatHbIe (yHKITHI

I'paduk dpynkiumn. O61acTh ONpeieIeHus H MHOKECTBO
3HadeHuil pyHKuuu. Hymu ¢yrkium. [IpomexxyTki
3HAKOIIOCTOSIHCTBA

YéTHble 1 HEUETHBIE () YHKITHU

CTtemneHs c 1eIbIM HoKa3ateneM. CTaHIapTHas hopMa
3aITHCH JeHCTBUTEIFHOTO THCIIa

Bcero

[ S R S i w—

KoaunvecTBo 4acoB

KonTpoasb
HbIe
padoThI

IIpakTH4
ecKHe
padoThI



19

20

21
22

23

24

26
27
28
29
30
31
32
33
34

36
37

38

39
40

41

42

43

45
46
47
48

Hcnonp30BaHue 110X OIS e ¢)0pMI>I 3allHCH
JIeHICTBUTEIbHBIX YHCEIT IS penICHus IMPaKTHICCKUX
3aJla9 U IIPEACTAaBJICHUA JaHHBIX

CreneHHast GYHKIUS ¢ HATYPAIbHBIM H I[€JIBIM
mokasaresneM. E€ cBoiicTBa u rpaduk

ApudmMeTHdecKkuii KOpeHb HATYpPaIbHOI CTEIIeHH
ApudmMeTHdecKuii KOpeHb HaTYpPaIbHOIN CTEIIEHH

CBoiicTBa apu(MeTHIECKOTO KOPHS HaTypaIbHOI
CTEIlEeHI

CBoiicTBa apu(MeTHIECKOTO KOPHS HaTypaIbHOI
CTEIIEeHI

CBoiicTBa apu(pMeTHIECKOTO KOPHS HaTypaIbHOI
CTEIEeHI

JleticTBUSA ¢ apu(MeTHIECKUMU KOPHAMH N—O¥ CTeTIeHH
JeticTBus ¢ apudMeTHIecCKUMHI KOPHSIMH N—Oi CTeIIeHH
JeticTBus ¢ apudMeTHIecKHMHI KOPHIMH N—Oi CTeIIeHH
JleiicTBUSA ¢ apu(pMeTHIECKUMU KOPHAMH N—OI CTeTIeHH
JleiicTBUSA ¢ apu(pMeTHIECKUMU KOPHAMH N—Oi1 CTeTIeHH
PemeHne nppannoHanbHBIX YPaBHEHUI 1 HEPABEHCTB
PemeHne nppannoHaabHBIX YPaBHEHUI U HEPABEHCTB
PemeHune nppannoHaabHBIX YpaBHEHUI 1 HEPABEHCTB
PemeHne nppanoHaabHBIX YPAaBHEHHII U HEPABEHCTB
PemeHune nppannoHanbHBIX YPaBHEHUI 1 HEPABEHCTB
CBoiicTBa U rpaduK KOpHS N-0i CTENEeHU

CBoiicTBa 1 rpaduk KOpHS N-0il CTENeHH

KonTposHas paboTa mmo teme "ApupMeTHIeCKUi
KOpeHb N—oii cTeneHu. VppaioHaibHble ypaBHEHUS H
HepaBeHcTBa"

CuHyc, KOCHHYC U TaHT€HC JICIIOBOTO apryMeHTa
CuHyc, KOCHHYC U TaHT€HC ICIIOBOr0 apryMeHTa
ApKCHHYC, apKKOCHHYC H apKTaHT€HC YHCIIOBOTO

apryMeHTa
ApKCHHYC, apKKOCHHYC H apKTaHTeHC YUCIIOBOTO

apryMeHTa
TpuroHoMeTpIYecKas OKPYKHOCTD, OTIpe/ie/IeHIe
TPUTOHOMETPHYECKHUX (DYHKITHIT YHCIOBOIO apryMeHTa

TpuroHoMeTpIIecKast OKpyKHOCTD, OIIpeie/IeHue
TPUTOHOMETPHYECKHX (DYHKITHIT YHCIOBOIO apryMeHTa

OCHOBHBIE TPUTOHOMETPHIECKHE (hOPMYIIBI
OCHOBHBIE TPUTOHOMETpUIECKIE ()OPMYIIBI
OCHOBHBIE TPUTOHOMETpUYECKHE ()OpMYIIBI

OCHOBHBIE TPUTOHOMETpUIECKHE ()OPMYIIBI

[y VRO S [ G Y O () S VO R VU R S S R S —

[y Ry VR R w—y
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59

60

61

62

63

65

66

67

68

[IpeoGpa3zoBaHIe TPHTOHOMETPHUIECKUX BBIPAKEHHIT
[Tpeobpa3zoBaHIe TPUTOHOMETPUIECKHUX BBIPaKEHHIT
[IpeoGpa3zoBaHIe TPHTOHOMETPUIECKUX BBIPAKEHHIT
ITpeobpa3zoBaHie TPHTOHOMETPUIECKHUX BBIPaKEHHIT
ITpeobpa3zoBaHIe TPHTOHOMETPUIECKHIX BBIPAKEHHIT

KoHnTponsHas pabdoTa mo Teme "I[Ipeobpa3oBaHie
TPHTOHOMETPUIECKUX BHIpaK eHIi"

PemeHne TpUrOHOMETPHYECKIX YpaBHEHHIT
PemeHne TpUrOHOMETPHIECKIX YpaBHEHHIT
PemeHne TpUrOHOMETPHIECKIX YpaBHEHHIT
PemeHne TpUrOHOMETPHIECKIX YpaBHEHHIT
PemeHne TpUTOHOMETPHYECKIX YpaBHEHHIT

KoHTpoapHas pabota o Teme "®opMyIIbl
TPUTOHOMETPUHU. TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocrenoBaTeIbHOCTH, CLIOCOOBI 3aIaHI
nocieoBaTeIbHOCTeH. MOHOTOHHBIE
II0CTIeI0BATEIbHOCTH

Apudpmerndeckas 1 reoMeTpHIeCcKast IPOTPECCHH.
Hcnonp30BaHNe IPOTPECCUH JIVISL pEIICHHS peaJIbHbIX
3a7a4d MPUKIAaJHOTO XapaKTepa

beckoHeuHO yObIBaroIasi reoMeTpudecKasi IporpecCHsl.
Cymma OeckoHeYHO yOBIBaroIIei reoMeTpHIecKoit
IIpOrpeccuu

@opMmyIia CI0KHBIX IPOLIEHTOB

@opMmyIia CIOKHBIX IPOLIEHTOB

O0o0mienne, crucTeMaTH3aIMs 3HaAHHI 32 Kypc aJreOpsl
U Ha4gaJl MaTeMaTHdeckoro aHamsa 10 kiacca
OO6o0menne, cucTeMaTH3alis 3HaHHI 3a Kype areOpsl
U HayaJl MaTeMaTH4eckoro aHammsa 10 kiacca
O0o0menne, cucTeMaTH3alus 3HAHUI 33 Kypc aareopbl
U HagaJl MaTeMaTHdeckoro aHamsa 10 kiacca

OBIIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

[— [y VP Y S R G w—
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11 KVIACC

Ne

T
o eMa ypoKa

CreneHsb ¢ PpanHoHaJIbHbIM
ITOKa3aTeiIeM

2 CBoIiCTBa CTEIIEHU

ITpeoOpa3zoBanne BBIpaKEHHII,
3 coJlepKalliX palHOHaIbHBIE
CTEeTleHH

ITpeoOpa3zoBanme BBIpaKEHHII,
4 ColepKalliX palHOHAIbHBIE
CTEeTIeHH
ITpeoOpa3zoBanme BBIpaKEHHII,
5 ColepKalliX palHOHAIbHBIE
CTEeTIeHH
IToxazaTenpHbIe YpaBHEHUS U
HepaBeHCTBA
ITokazaTenpHbIe ypaBHEHUS 1
HepaBeHCTBA
IToxazaTenpHbIe ypaBHEHUS U
HepaBeHCTBA
IToxazaTenpHbIe ypaBHEHUS U
HepaBeHCTBA
IToxazaTenpHbIe ypaBHEHUS U
HepaBeHCTBa

10

ITokazaTenpHas GyHKIHSA, €€

11 .
CBOIICTBa H TpahiK

KontpoapHas padora Nel mo Teme
"CTeneHp ¢ pallOHAIbHBIM

12 nokazareneM. [lokazarenpHas
bynkus. ITokazaTeapHbIe
ypaBHEHUS U HepaBeHCTBA"

13 Jlorapugm grcia
14 JlecsTUYHBIE U HaTypaIbHbIe
Jorapugmbl
15 IIpeoOpa3oBaHue BBIpaKeHUI],
i cojiep KaIuX JoTapu(Mbl
16 IIpeoOpa3oBaHue BBIpaKeHUI],

CoJlepIKaliX JIOTapu (MBI

KoanuectBo 4acoB

Bcero

KonTpoa
bHbIE
padoThI

DJ1eKTPOHHbIE
nudposbie
o0pa3oBaTe/bHbIE

pecypchbl



17

18

19

20

21

22

23

24

26

27

28

29

30

31

32

33

34

36

IIpeoOpa3oBaHue BBIpaKeHUI],
COJIepIKalIIX JIOTapH (MBI
IIpeoGpa3oBaHue BhIpaKeHUI],
COJlepIKalIX JIOTapH (MBI
Jlorapugmirgeckue ypaBHEeHHS 1
HEpaBEHCTBA

Jlorapudmigeckue ypaBHEHHS 1
HEpaBEHCTBA

Jlorapudmigeckue ypaBHEHHS 1
HEpaBEHCTBA

Jlorapugmigeckue ypaBHEHHS 1
HEpaBEHCTBA

Jlorapugmmaeckas GyHKIHS, eé
CBOIICTBA U rpaduk

KontpoabHas padora Ne2 mo Teme
"Jorapupmudeckasi QyHKIHSA.
Jlorapumuyeckue ypaBHeHHS H
HepaBeHCTBA.
TpuronomeTprdeckue GYHKIHH, HX
cBoiicTBa U rpaduku
TpuronomeTprdeckue GYHKIHH, HX
cBoiicTBa U rpaduku
TpuronomeTprdeckue GYHKIHH, HX
CBOIICTBA U IpapuKI
TpuronoMmerpraeckue GYHKIHH, HX
CBOIICTBA U IpapuKI

[IpuMeps! TPUTOHOMETPUIECKUX
HEpPaBEHCTB

IIpuMeps! TPUTOHOMETPUIECKUX
HEpPaBEHCTB

IIpuMeps! TPUTOHOMETPUIECKUX
HEpaBEHCTB

IIpuMeps! TPUTOHOMETPUIECKUX
HEpaBEHCTB

KonTtpoabHas padora Ne3
TpuronoMeTprueckue GYHKIMH U UHX
rpaduky. TpUroHOMeTpHIECKIe
HepaBeHCTBA"

HemnpepsiBHBIE () yHKITIH

MeTo1 HHTEPBAJIOB JUIS PeIIeHUS
HEepaBeHCTB

MeTo1 HHTEPBAJIOB JUIS PeIICHIS
HEepaBeHCTB



37
38

39

40

41

42

43

46

47

48

49

51

52

54

IIpomusBoHas HYHKIMHH
IIpousBoHas GYHKINU
I'eoMeTpuueckuii u GU3MIECKUIT
CMBICTI IIPOM3BOIHOM

T'eomeTprueckuii # GU3HIECKHI
CMBICTI IIPOM3BOIHOMN

HpOHSBOI[HBIe 3JIEMEHTAapPHBIX
yHKIiT

HpOHSBOIH—IBIe 3JIEMEHTAapPHBIX
yHKIIT

IIpon3BoiHas CyMMBI,
MIPOHM3BEJICHUS, YACTHOTO (PYHKITHIT

ITpou3BoIHAS CYMMBI,
IPON3BEJICHNS, TaCTHOTO (PYHKITHIT

ITpou3BoIHAS CYMMBEI,
IPON3BEJICHNS, TaCTHOTO (PYHKIIHIT

IIpumeHeHne MPOU3BOIHOM K
HcciIe0BaHuio0 QyHKIHUIT Ha
MOHOTOHHOCTH H 3KCTPEMYMBI

IIpumeHeHNe MPOU3BOIHOM K
uccieoBaHuio GyHKIUI Ha
MOHOTOHHOCTH H SKCTPEMYMBI

IIpumeHeHNe MPOU3BOIHOM K
uccieoBaHuio GyHKIUI Ha
MOHOTOHHOCTH H SKCTPEMYMBI

IIpuMeHeHHe MPOU3BOIHOM K
HCCcTeI0BaHHI0 (PyHKIHNIT Ha
MOHOTOHHOCTH H 3KCTPEMYMBI

HaxoxaeHne HanOoJIbIIero n
HAaUMEHBIIIETO 3HAYEeHHS (YHKITHI Ha
OTpe3Ke

HaxoxneHne HanOoJIbIIero u
HAaNMEHBIIIETO 3HAYeHHS ()YHKIIHI Ha
OTpe3Ke

HaxoxneHne HanOoJIbIIero u
HAaNMEHBIIIETO 3HAYeHHS ()YHKIIHI Ha
OTpe3Ke

HaxoxneHne HanOoJIbIIETo H
HAHMEHBIIIETO 3HAYeHHS (YHKITHI Ha
OTpe3Ke

HaxoxneHne HanOoJIpIIero n
HAHMEHBIIIETO 3HAYeHHS (YHKITHI Ha
OTpe3Ke



n
n

57

58

60

61

62

63

66

67
68

69

70

71

72

HaxoxneHne HanOoJIbIIeTo U
HAUMEHBIIIETO 3HAYEeHHS (YHKIIUI Ha
OTpe3Ke

IIpuMeHeHNe MPON3BOJHOMN A
HaXO0’KJI€HHS HAIUTy4IlIero pelIeHus
B IIPUKJIA/IHBIX 3a/1a9aXx, UL
OIIpeJIeNIEHNs] CKOPOCTH IIpoIlecca,
3aaHHOro (hopMyItoil win rpadhUKoM
KontpoabHas padora Ned mo Teme
"IIponsBoaHas. IIpuMeHeHne
NpON3BOAHOH"

IIepBooOpaznas. Tabmna
IIepBO0OPaA3HBIX

IIepBooOpaznas. Tabmina
IepBOOOPaA3HBIX

HHTerpail, reOMeTpUYECKHI 1
(bu3MYeCKHii CMBICI HHTErpaia

HHTerpail, reOMeTPUYECKHIT 1
(bu3MYecKHii CMBIC]I HHTErpaia

HHTerpail, reOMeTpUYECKHI 1
(bu3MYecKHii CMBICI HHTErpaia

Berauciienne nHTErpaia mo Gopmyie
Hrrotona—JleliOHMIa

Berauciienne uHTErpaia mo Gopmyie
Hrrotona—JleiioHuIa

Berauciienne HHTErpaia mo popmyie
Hrrotona—JleliOHuIa

KonrpoabHas padora NeS mo Teme
"MHTerpaJj u ero NpuMeHeHHs».

CucTeMbl THHEHHBIX YpaBHEHUIT
CucTeMbl THHEHHBIX YpaBHEHHIT

Pemenune npukiIaqHbIX 3314 C
IIOMOIIBIO CHCTEMBI JIHHEITHBIX
YpaBHEHHUII

Pemenune npukiIaqHbIX 3314 C
IIOMOIIBIO CHCTEMBI JIHHEITHBIX
YpaBHEHHUII

CucteMsl COBOKYITHOCTH II€JIBbIX,
PpanHOHAaJIBHBIX, HPPAIlHOHAIbHBIX,
ITOKa3aTCIIbHBIX, norapmbmqecmm
ypaBHeHHfI H HEPABCHCTB

CucteMsl u COBOKYITHOCTH I[€JIBbIX,
PpanHOHAaJIBHBIX, HPpAaTHOHAJIbHBIX,



73

74

76

77

78

79

80

81

82
83
84

85

86

87

88

89

90

IIOKa3aTCIbHBIX, JIOl"apI/I(bMH‘IeCKHX
ypaBHeHI/IfI H HEPABCHCTB

CHCTeMBI H COBOKYITHOCTH IIEIBIX,
paIHOHAIBHBIX, HPPAIHOHATBHBIX,
HOKa3aTeIbHBIX, JIOTapH(MITIeCKHIX
ypaBHEHHUII U HEPaBEHCTB

CHCTeMBI H COBOKYITHOCTH IIEJIBIX,
paIHOHAIBHBIX, HPPAIHOHATbHBIX,
HOKa3aTeIbHBIX, JIOTapH(MITIeCKHIX
ypaBHEHHUII U HEPaBEHCTB

Hcnonp3oBanne rpa@uKoB ¢ yHKITHIT
JUISL peIIeHN s YpaBHEHUIT U CHCTEM
Hcnoap3oBaHue rpa@uKoB ¢ yHKITHIT
JUISL pellieHNsI YpaBHEHUI U CHCTEM
IIpuMeHeHNe ypaBHEHUIT, CHCTEM U
HEPaBEHCTB K PENICHUIO
MaTeMaTHYeCKUX 3aJa4 U 3aJ1ad U3
pa3IMUHBIX 00JIacTell HayKH 1
peaIbHOI KU3HU

KontpoabHas padora Ne6 mo Teme
"CucreMbl ypaBHeHH# "
HarypanbHble U 1eibie 9ucia B
3aJ1a4ax M3 peaabHOI KU3HU
HatypanbHble U 1elbie 9ucia B
3aJ1a4ax M3 peaabHOI KU3HU
HatypanbHble U 1ebie 9ucia B
3aJ1a4ax M3 peaabHOI KU3HU
IIpu3HaKu JeTMMOCTH LEIBIX THCeN
IIpu3HaKu JeTMMOCTH HEIbIX YHCE
IIpu3HaKu JeTMMOCTH HEJIbIX YHCE
IToBTOpEeHUE, 0000MIEeHNE,
CHCTeMaTH3allis 3HAHUIL. Y paBHEHUS
IToBTOpEeHUE, 0000MIEeHNE,
CHCTeMaTH3allis 3HAHUIL. Y paBHEHUS
IToBTOpeHUE, 0000MIEeHNE,
CHCTeMAaTH3aIlHs 3HAHUII. Y paBHEHUS
IToBTOpeHUE, 0600MIEHNE,
CHCTeMaTH3aIlHs 3HaHUI1. Y paBHEHUS
IToBTOpeHUE, 0000MIEeHNE,
CHCTeMaTH3allHs 3HaHUII. Y paBHEHUS
IToBTOpeHHUe, 06001IEeHNE,
CHCTeMaTH3aIs 3HaHWil. Y paBHEHHS
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92

93

94

95
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97

98

99

100

101

102

IToBTOpeHUE, 06001IEeHNE,
CHCTeMaTH3aIis 3HAHMII.
HepaBeHcTBa

IToBTOpeHUE, 06001IEeHNE,
cucTeMaTH3aius 3HaHmil. CHCTEMBI
YpaBHEHHUII.

IToBTOpeHHUe, 06001IEeHNE,
cucTeMaTH3aius 3HaHmil. CHCTEMBI
YpaBHEHHUII.

IToBTOpeHHUe, 06001IEeHNE,
crcTeMaTu3anus 3HaHuil. OyHKIHI

IToBTOpeHHUe, 06001IEeHNE,
crcTeMaTH3anus 3HaHmil. OyHKIIN

IToBTOpeHUE, 06001IEeHNE,
crcTeMaTu3anus 3HaHmil. OyHKIN

O0o001eHne, cucTeMaTH3aIlisg
3HAHHUII 32 Kypc aIreOpsl 1 Hadall
MaTeMaTHdeckoro aHamsa 10-11
KJIacCOB

O0o01eHne, cucTeMaTH3aIlIs]
3HAHUII 32 Kypc alIreOpsl 1 Hadall
MaTteMaTHdeckoro aHamsa 10-11
KJIacCOB

O0o001eHne, cucTeMaTH3aIlsg
3HAHHII 32 Kypc aIreOphl 1 Hadall
MaTteMaTHdeckoro aHamsa 10-11
KJIacCOB

O0o001eHne, cucTeMaTH3aIlig
3HaHMII 3a Kypc alreOpsl U Hadaml
MaTtemMaTHdeckoro aHammsa 10-11
KJIacCOB

O0o001eHne, cucTeMaTH3aIlis
3HAHMIT 32 Kypc aareOpsl H Hadal
MaTteMaTudeckoro aHamsa 10-11
KJIacCOB

O000menne, cHCTeEMaTH3AIHS
3HAHHUII 32 Kypc aIreOpsl 1 Hadall
MaTteMaTHdeckoro aHamsa 10-11
KJIacCOB

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME



YYEBHO-METO/HUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IIPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHHKA

Anrebpa u Hayalla MaTeMaTHdeckoro aHanmsa. 10 kiacc (6a30BbIi 1 PO IIHHBIH YPOBHH)

- Komsarun FO.M. u np.

el N U

ed

A PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI H PECYPCBI CETH HHTEPHET

Poccuiickmii o6meo6pa3oBatensHbIi moptain http://www.school.edu.ru

. @enepanpupii mopTan «HpOPMaMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B

oOpazoBanum» http://www.ict.edu.ru

@enepanpHbiii mopTtan — «HempeppiBHas =~ HOATOTOBKa  IIpemojaBaTelieid
http://www.neo.edu.ru

Bceepoccuiickuii naTepHeT-11ecoBeT http://pedsovet.org

CaiiT «DnexTpoHHBIe 00pa3oBaTelnbHbIe pecypch» http://eorhelp.ru/

®enepanbHBI HEHTp MUGPOBBIX 00pa30BaTENbHEIX pecypcoB www.fcior.edu.ru
Enunas xomneknus 1upOBBIX 00pa3oBaTeNbHBIX pecypcoB www.school-
collection.edu.ru

[TopTan «OTKpHITHIH Ki1ace» http://www.openclass.ru/




KOHTPOJIbHO HM3MEPHUTEJ/IbHBIE MATEPHUAJIBI U KPUTEPUH OIIEHUBAHUA

KonTpoabHasi padoTa mo TeMe ""MHOKeCcTBa PAIIHOHAJIbHBIX H el CTBUTEIbHBIX YHCEI.
PanuoHaibHbIe YPABHEHHS] H HEpaBeHCTB''

Bapuanr |

Nel. Pelunre ypasHeHuE:
2x+3 x-3 =0
¥-2x x+2x '
Ne2. Pelunre HepaBeHCTBO:
D (x+7)(x=D(x+8) <
2) (x=12(B=-x)(x=6)20;
T -
rX-4 x x*-4x
Ne3. Pemnre cHCTEMY HEPABCHCTB:
+x-250

x+2 <0:
x -4
Ned. Pelunre ypaBHeHHE:
12+6x—2- 235 =0
x*+6x
NeS. VipocTure BolpakeHHC:
_x+8 = 82-1 | 8°+1 -8 ]
P-2x+4x 4xr+2x+1) |4x*-2x+1 2P+2:%+ 4x)

Bapuanr 2

Nel. Pemmnre ypasHeHHE:

2x+4 _ x-4 _,

-2 X+

Ne2. Petmre HepaBeHCTBO:

1) (x +2)(x=8)(x +5)>0;
2) (x+5)PF(x=-6)8=-x)210;
. 2. ~ 2 2 0.
X-3 x x*-%x

Ne3. Peuumre cHcTeMy HEpaBeHCTB:

3)

2»2+2x-320
x+3<0;
x~-2

Ned., Penmnre ypaBHCHHE:

P-be-2-oB_=0

x“-bx

NeS. VipocTHTe BhIpakeHe:
( 1+8y° 8+y ]( 8-y . _1-8 )

l-2y+4y'—4y-2y’+y' w+28+y 1+20+ 4




KoHTpoabHasi padoTa mo Teme "ApupmMeTHYecKHil KOpeHb N—0ii cTeneHH. ppanuoHa/ibHbIE
YPaBHeHHS H HepaBeHCTBA"

Bapmnanr 1

—4f
1. Haiitu 061acTh onpeneaeHus GyHKIII y=v2+03x )

2. MI306pa3uth >cKu3 rpaduka GyHKIHH Yy = X' H IepedHCcINTh €€ OCHOBHBIE CBOICTBA. I10nb3ysch
CBOICTBaMHU STOH (YHKITHH:

7 y
1) cpaBHUTS ¢ exunmeii (0,95)7; 2) cpaBHUTH (— 23 ) " (— 3.2 ) ‘

3. Pemuts ypaBHEHHE:!

) Vx+2=3 5 Jl-x=x+1. 3y V2x+5-Jx+6 =1

x—17 S0
3 . 2
4. YCTaHOBHTB, PaBHOCIUIGHEI JIH HepaBeHCcTBa 1+ X u (7 x)(2 +x )<0.
3
=
5. Haiiti ¢yHKINI0, 00paTHYIO K QyHKIIHH x—3  VYxasaTb eé 061acTh OIIpeIeNIEeHUS I MHOKECTBO

3HaUeHHIl. SIBuseTcs mu 5Ta QyHKIHS OTpaHUIeHHOM?

Bapmuanr 2

__ 3/
1. Haittu o61acts onpesenenns Gyakmun Y = VX —7

2. M306pa3uTth 5cKu3 rpaduka GyHKIMH y = X® U HepedncimTh eé OCHOBHBIE CBOiicTBa. [101b3yACh
CBOICTBaMH 3TOI (hYHKIIIH:

(‘ 3ﬁ)6 u (— 5‘/3)6.

1) cpaBHuTE ¢ equHuneii (1,001)%; 2) cpaBHITS

3. Penmuts ypaBHeHue: 1) Vx+12=2; 2) Va+l=1-x;

3) V3x+1—-Jx+8=1.

x—3
22

—<0
4. YCTaHOBUTB, PaBHOCIUIBHBI I HepaBeHcTBa VY4 2 u (- x)ﬂﬁ + 5) >0 :

2
5. Haiiti ¢yHKINII0, 00paTHYIO K QYHKIIHH x+2  YkasaTb eé 001acTh OIlpeeIeHIs H MHOKECTBO
3HAYeHHIl. SIBIeTCs i 3Ta (PYHKIIHS OTpaHUIEHHOM?




KonTpoabHas padora nmo teme "IIpeodpazoBaHnne TPHTOHOMeTPHYECKHX BhIpakeHHil"
Bapmuanr 1
3z

_ g —

) co
1) sin1507 2) 3 3 4

; 5 Vs
sine,cos2a, ecau cosa =— ul< o < —
2. BEIYHCIHTS: 13 2
3. YIIpoCTHUTH BBIpaKEHUE:

sin{a — )+ sin Bcosa
tga
4. Jloka3aTh TOKIECTBO:

: RY/4 .
'25m2a+cos( ] —a)—sm(;r+a)

=-2sinx
. (3x
1+ sm( = a)
\ 2
5. Pemuts ypaBHEHHE
sin3xcos x = cos3xsinx —1
Bapmuanr 2

4

,  sin— 210°
1. Haiitu 3HaueHne BeIpa)keHus: 1) cos3157 2) 3 38

: : 9 =&
cosa,sina, eci sSinad =—u —<a <7
2. BBIYHCIUTS: 13 2

3. YIIpoCTHUTH BBIpaXKeHUE:

sina sin 3 —cos(a — f3)
ctgo
4. Jloka3aTh TOKIECTBO:

- (7
sin (z—a)+cos2a+sm[2 —aj

1
=—clea
| (37[ j 2%
sin 2a + cos > -

5. Pemmth ypaBHeHHe COS Sxcos3x =1 —sinSxsin3x



KoHTpoabHasi padoTa mo Teme "®@opMy.abl TPUroHOMeTpHH. TpHroHOMeTpHYecKHe
ypaBHeHHs1"

Bapmunanr 1

1. Pemmre ypaBHeHHe:

a)\/zcosx ~1=0; 0)3tg2x+ \/3 =0.
. 1
2. Haiigute penieHne ypaBHEHHS sm§ - 5 Ha OTpe3Ke [0;37[] i

3. Pemute ypaBHeHUe:

a)3cosx—cos’x=0; 6)6sin°x—sinx=1;B) 3smx—5cosx=0

4. Pemnite ypaBHEHHE:
. . - 4 4 2 1
a) smb6x—sm4x =0 0)sin” X+cos” X =C0s" 2x+Z.

Bapuanr 2

1. Pemmre ypaBHEeHHe:

a) 2sinx—1=0 6)tg§—x/§:0.

2. Haiigute peleHne ypaBHEHHS cosg = % Ha OTpe3Ke [0;47[] )

3. Pemute ypaBHeHUeE:

a)sin’ x—2sinx=0; 6)10cos’x+3cosx=1. B) S5sinx+2cosx =0

4. Pemnite ypaBHEHHE:

) 5 ) 1
a) cosSx+cos3x=0 6)sm4x+cos4x:s1nzx—5.

KOHTPOJIBHO W3MEPHUTEJ/IBHBIE MATEPHUAJIBI U KPUTEPUU OITEHUBAHUSA
11 kIacc

KonTpoabsHasi padora Nel mo Teme "CTeneHb ¢ palHOHAJIbHBIM IOKa3aTe/IeM.
Iloka3zarenbHasi QyHknus. Iloka3aTe/bHble YpaBHeHHSI H HepaBeHCTBa"



Bapuanr 1

. CpaBHuTE UNCHIa M U N, €CJIN:

1) (9,8)™ > (9,8)"; 2) (0,6)" < (0,6)".
. Pemure ypaBHeHue:
1) 5%+2 —5* =120; 2) 9* -T7-3* =18.

. . 5x 6 3x-5
3. Hailiiure MHOKeCTBO pellleHuil HepaBeHCTBa 11 = 31 ;

4. Pemure ypaBHeHHE:

1) (6*2)+! = (%) - 36%+3; 2) 3.4 +2.9% =5.6%
. Pemure HepaBeHCTBO:
x2-2x-24
1) 0,2 *2 <0,0016; 2) 22x+1 _5.2* +22> 0.
Bapuanr 2
. CpaBHuTe uncya a u b, eciu:
1) (7,6)* > (7,6)"; 2) (0,3)* < (0,3)".
. Pemure ypaBHeHnue:
1) 43 —4* = 63; 2) 36 —-4-6* =12.
2 6x 2 x+8
3. Haiiiure MHOKECTBO pellleHUl HepaBeHCTBA (5) < (5) ;
. Pemure ypaBHeHue:
1) (2*-5)*3 = 0,5~ - 8*9; 2) 7-81* +9-49* =16 -63*.
. Pemiure HepaBeHCTBO:
x2+x-15
1) 0,3 **3 > 0,027; 2) 521 2.5 -752>0.

KonrpoabHas padora Ne2 nmo teMe «/Iorapupmudeckas pynknus. Jlorapupmudeckne
YPaBHEHHSI M HePABEHCTBA)



DO =
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. Beluucaure 3HayeHue BbIpaxXeHus

. Beruucaure 3HaveHue BbhIpaxeHus

Bapuanr 1

. Haiiagure obsacts onpenenesus pyaxkuun y = 1g(5x — 3).
. Pemure ypaBHeHue:

1) log, (2x +5) = -2;

/
2) logy(x* + 5x —10) = log(x + 2).

. Pemure HepaBeHCTBO logo'z(x +6) = log0’3(4 - X).

log, 8 +log, 2
2log, 12 - log, 16

. Pemiure ypaBHeHUe:

1) log ,(x-1)+log.(x+3)=1; 2) log, x + 25log 2 =10.

. Haiingure MHOKecTBO pemnenuii HepaBeHncTBa logs x —2log, x -3 > 0.
. CocraBbTe ypaBHeHHe KacaTelbHOU K rpadurky pyHxnmuu f(x)=e* B

TOUKe ¢ abcruccoi X, = 0.

. ITocTpoitre rpadpuk QyHKIUYN Y = \/lg cos? x.

Bapuant 2

. Haiigure obsacts onpenenenusi pyaknuu y = lg(4x + 5).

PemuTte ypaBHeHUe:
1
1) log,.(3x-1) = E;
2) log, (x* —12x — 4) = log(8 - x).
Pemure nepasencrso log, ,(x - 5) < log, ,(7 - x).

12300 - 1g3
3log, 2 + log, 27"

. Pemiure ypaBaenue:

1) log (x +1) +1log,(2x +1) =1;  2) log, x +log 5= 2.

HaiiguTe MHOKECTBO pelleHuii HepaBeHCTBa logg x+4log,x-52>0.

. CocraBbTe ypaBHeHHEe KacaTeJibHOM K rpaduky yHknuu f(x) = In(4x — 3)

B TOUYKe ¢ abciuccoi X, = 1,

. ITocrpoiite rpaduk pyaknun y = /Igsin? x.

KonTtpoabHasi padota Ne3 mo teme « TpuronoMerpuieckne pyHKINH H UX rpapuKm.
TpuronomerpuyeckHe HepaBeHCTBAa»



Bapmanr 1.

1. Haifti 061acTh onpe/ieNIeHNs U MHOXECTBO 3HaUeHUN pyHKIUll y = 2C0SX.
2. BeIACHUTB, ABIseTCA U QYHKIHSA Y = SinX — t{gx 4YE€THOW, HEeYETHON MM He
SIBJIIETCS HU YETHOI, HU HEUYETHOI.

3. N3006pa3uthk cxeMaTundecku rpaduk GyHKIMU Y = Sinx + 1 Ha oTpe3ke [—g : 27'[].
4. Haiitu HanOoJIpIIIee U HaUMeHbIee 3HaueHus GyHknmu y = 3sinxcosx + 1.

[Toctpouts rpaduk pyakuuu y = 0,5cosx — 2. IIpu kakux 3HaUCHUAX X QYHKITUA
Bo3pacTtaeT? Y ObBaeT?

Bapmanr 2.
1. Haiitu 06acTh onpejiesleHHs 1 MHOYECTBO 3HaueHuil pyukiuit y = 0,5c0sx.
2. BoisicHuTh, ABIAETCA U (QYHKIUS Y = COSX — x? uéTHOI, HEYSTHON WM He
SIBJIIETCS HU YETHOI, HU HEUETHOI.

3. NI300pa3uth cxeMaTudecku rpaduk QyHKIU Y = coSx — 1 Ha oTpe3ke [— g - 27'[].

% 1 1 .
4. Haiitn HanOomplliee U HaUMEHbIIee 3HaYeHUs (QyHKIUH Yy = 3 cos?x — ;smzx +

1.

[TocTpouts rpaduk pyakuun y = 2sinx + 1. Ilpu kakux 3Ha4eHUAX X QYHKITUS
Bo3pacTtaeT? Y ObBaeT?

KonTpoabHasi padora Ned mo Tteme "IIponsBoanasi. [IpumMeHeHne Npou3BOIHOM"

Bapuasr 1.
1. HaiiTu npou3BOHYI QYHKIIHH:
2 _1, x L 2)°. = 2
1) 3x el 2) (3 + 7) - 3) e*cosx; 4) —
2. HaifTu 3HaueHne Tpon3BoAHOI dyHKImH f(x) = 1 — 63/x B TOUKe Xy = 8.

. 3amucaTh ypaBHeHIe KacaTelbHOIl K rpaguky QyHKIm f(x) = sinx — 3x + 2B Touke x, = 0.

x+1

x2+3

. Haittn Toukn rpaduka ¢yskmmi f(x) = x> — 3x%, B KOTOpBIX KacaTelbHas K HeMy MapajlelbHa OCH
abcricc.

Haiitu npousBoanyo Gpyukim F(x) = log;(sinx).

Haiiti cTamimosapHsle Toukn Gpyskmm f(x) = x3 — 2x2 + x + 3.

Haiti sxcTpemyms! pyrkmm: 1) f(x) = x2 — 2x% + x + 3; 2) f(x) = e*(2x — 3).

HaiiTi IIpoMesKyTKH Bo3pacTaHus i yosiBarus ¢yskumi f(x) = x3 — 2x2 + x + 3.

3
4. HaliTu 3Ha4eHNs x, IPH KOTOPBIX 3HAUEeHHS MPOI3BOIHOI GyHKIM f (X) = IONIOKHUTENBHEL.
5

OF 1004 1, Oy

5 3
10.HaiiTi HanGo IbIIee U HalMeHbIIee 3Haverne Gyrkmmi f(x) = x3 — 2x? + x + 3 Ha oTpeske [0; 5].

Bapuanrt 2.
1. HaiiTu IpoH3BOIHYIO (YHKIIHIL:

1) 2x2 —= 2)(4—3x)%  3)eFsinx 4)

L

3x
cosx’




e o I

© 0 N

s o i 1
HaiiTn 3HaueHIe Mpou3BogHOI QyHKIM f(x) = 2 — J5B TOUKe Xo = 7.

3amucaTh ypaBHeHHe KacaTelbHOIl K rpapuky GpyHkmm f(x) = 4x — sinx + lB Touke xo = 0.

HaiiTi 3HAYeHIs x, IPH KOTOPHIX 3HAYEHHs POH3BOIHON QYHKIM f(X) = ——OTpHIIATe TbHEL

2+8
Haiitu Touku rpapuka pyskmm f(x) = x3 + 3x2, B KOTOpBIX KacaTelbHas K HEMy IapaLlelbHa OCH
abcmmucc.

Haiitu npousBojHyto Gpyakumu F(x) = cos(log,x).

HaifTu crammosapssle Toukn ¢pyrkmm f(x) = x3 — x% — x + 2.

Haiiti sxctpemMymsl Gyrkmum: 1) f(x) = x3 —x2 —x+ 2; 2) f(x) = (5 — 4x)e™.

HaiiTi poMesKyTKI BO3pacTaHis H yosiBarua GpyHkmmi f(x) = x3 — x% — x + 2.

i 3
10. Haiitu HanGobIee 11 HanMeHbIIee 3Haderne pyHkmm f(x) = x3 — x2 — x + 2 Ha oTpe3ke [—1 ; 5].

Haiiti poM0 ¢ HaHGOJIbIIIe TIIONIAIBI0, eCIIH H3BECTHO, YTO CyMMa JTHH ero JHaroHaneii paBxa 10.

KonrpoabHasi padora NeS no Teme "MHTerpaia u ero npuMeHeHus"

Bapuanr 1

1. BuiuncauTe HHTErpas:

X

81
2) (— - 3x2 )dx.

2. Haiigure niomaas purypsl, orpaandesHoi napabonoi y = x? u npaMer-
mMu y=0mn x=3.

3. Haiiaure nepsoobpasnyio hyaxnun f(x) = 4x* - 4x + 5, rpaduk Koropoii
npoxoauT yepea Touky A (1; 6).

4. BrruucanTe HHTErpas:

1) I(4cos4x 4 %sin%)dx; 2) I[ - x]dx.

5x +4
5. Haiigure mmomaas (HUrypsl, OorpaHMuYeHHON rpadukamMmu QyHKIHI
y=6-xny=x+4.

g
6. VcnonbayareoMeTpuyecK Wil CMBICJI HHTErpasia, BEIYHCINTe j Vvd - x2dx.
_\I'g



Bapuanr 2

1. Bmtmc.tm're HHTerpaJs:

2
1) Ism x- . ‘!’(Zx - xl_z)dx.

2. Hamm're mIomanas (purypsl, orpasuueHHoN napabosnoit y = x° u npaMsI-
Mauy=0m x=2.

3. Haiigure neproobpasuyio pyaxnun f(x) = 3x? - 2x + 3, rpaduk KoTopoii
npoxoauT uepea Touky M (1; -3).

4. BeruucianuTe HHTErpas:

1) j( cos— + 4sm4x)dx' 2) I(

+ x]dx.

3x+

5. Haiianre nunomaas ¢uUrypsl, OrpaHMYeHHOH rpadmuramMu (QyHKIHII

y=6-xmy=8-=x. -
\4'3

6. Ucnonb3ysareoMeTpHyueCKHi CMEBICJI HHTErPAaJa, BBIMUCINUTE I V3 - x2dx.
-J3

KonTpoabHas padota NeS mo TeMe «CHcTeMbl yPABHEHHI»

1 BapuaHT
1. Pemmte cuctemMy ypaBHEHHUI
4 3
x—y=6, —+—=17,
a<y , 6)sx y-1
x°+y =20
3x—-y=1.
2. Penmte cuctemMy ypaBHEHUIT
3F¥ 1
log,(x+y)=1, =
a) { gZ ( y) 6) 3)), 3 >
log,(x-»)=2 2% 27 =32,
2 BapHaHT
1. Pemute cuctemy ypaBHEHHUI
x+y=2, +x°=3,
a7 6)] ™
x +4y=3g; ¥y +5x(x+y)=19.
2. Penmte cuctemMy ypaBHEHUIT
=y _ AY 2
g = log,x=3- ;
@16 1 _1 6) log, 9

x 5y 2%.0,257 =8.



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOITIECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYEHUKA

MatemaTtnka: amreOpa W Hadala MaTeMaTHYeCcKOro aHamm3a, reoMmeTpus. AsrebOpa u Hadaida
MaTematuueckoro anaamsa, 10-11 xmaccel/ AmumoB IIILA., Komarun FO.M., TkaueBa M.B. u npyrue,
AxmmoHepHOoe 00m1ecTBO «I31aTenbeTBO «IIpocBenieHne

Martematnka. AnreOpa U Hadajla MaTeMaTHdeckoro aHanmsa, 10 kmacc/ Mep3mak A.I., HoMipoBcKmii
J.A., Tlomonckuit B.b., Axup M.C.; mox penmakiueii ITomonbckoro B.E., O0mecTBo ¢ orpaHHYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii eHTp « BEHTAHA I'PA®y; AxinionepHoe 00mecTBo «/131aTeabCcTBO
«IIpocBemnieHue»

Martematnka. Anredpa U Hadajla MaTeMaTHUecKoro aHanmsa, 11 kmacc/ Mepsmak A.I'., HoMupoBcKmii
J.A., Tlomonckuit B.b., Axup M.C.; mox penmakiueii ITomonsckoro B.E., OOmecTBo ¢ orpaHHYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii eHTp «BEHTAHA I'PA®y; AximonepHoe 00mecTBo «/131aTeabCcTBO
«IIpocBemnieHue»

METOJHYECKHE MATEPHAJIBI IJI51 YVUUTEJIA

MatemaTtnka: amreOpa W Hadala MaTeMaTHYeCcKOro aHamm3a, reoMmeTpus. AsrebOpa u Hadaida
MaTematuueckoro anaamsa, 10-11 xmaccel/ AmumoB IIILA., Komarun FO.M., TkaueBa M.B. u npyrue,
AxmmoHepHoe o6miecTBO «I31aTenbeTBO «IIpocBenieHne o

Martematuka. AnreOpa u Hadajla MaTeMaTHdecKoro aHanms3a, 10 xkmacc/ Mepsmak A.I., HoMuipoBckmii
J.A., Tlomonckuit B.b., Axup M.C.; mox pemakiueii ITomonsckoro B.E., O0mecTBo ¢ orpaHHYeHHOM
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Kpurepuu oneHHBaHHS KOHTPOJIbHON, CAMOCTOATEIbHOM H TeKylleil MHChbMeHHO
padoThI
Buicoxuii yposens (Ommemxa «5») cmasumcs, eciu:
* paboTa BBIIONHEHA BEPHO U MOJHOCTBIO;
* B JIOTHYECKHIX PacCyKICHISX H 000CHOBAHHH PELICHI HeT IIPo0eIoB U OIHGO0K;
* pellleHNe He COJIePKUT HeBEPHBIX MaTeMaTHIeCKHUX yTBEPKICHHUIT (BO3MOKHA OJTHA HETOUHOCTb, OITHCKA,
He SBILIOMIASCS CIIeICTBHEM He3HaHHS IUIH HeIIOHHMaHUS y4eOHOTO MaTepHaa).

Ilosviuiennutit ypoéers (Ommemxa «4») cmasumcs, eciu:

* paboTa BBIIOJIHEHA MOJTHOCTbIO, HO OOOCHOBaHMS IIAaroB pPENIeHHsS HEIOCTATOYHBI (ecaH yMeHHe
00OCHOBBIBATh PacCyKISHUS He SBIBLIOCH CIIENNAIbHBIM 00BEKTOM IPOBEPKN);

* JIOIIyIIIeHa OJIHA OIIIOKA WM JIBa-TPH HeJl04YeTa B BRIKIAIKaX, PHCYHKaX, UepTeKax WK rpadukax (ecan
3TU BUJIBI pabOTHI He SBJBUIICH CHEIHATIbHBIM 00bEKTOM IIPOBEPKH);

* BBIIIOJTHEHO 0€3 HeJJ0YeTOB He MeHee ¥4 3aJaHMUIl.

Ba3zoeutit ypoeens (Ommemxa «3») cmagumcs, eciu:

* JIOIIYIIEHBI O0JIee OHOI OMMOKH WM 00JIee TpeX He0UeTOB B BBIKIAIKAX, YepTeskaX WK Ipadukax, HO
ydJamuiics BiaajieeT 00s3aTelbHBIMH YMEHHSIMH II0 IpOBepseMoil TeMe; 0e3 HeJ0YeTOB BBIIIOJHEHO He
MeHee MOJIOBUHBI PadOTHL

* BBIIIOTHUJI ITPABIUIBHO 331aHUS 0a30BOT0O YPOBHSL.

Hu3zkuit ypoeens (Ommemxka «2») cmagumcs, eciu:

* JIOIYIIIE€HBI CYIIeCTBEHHbIE OIMNOKH, TOKA3aBIINe, YTO yJaIUiics He BiIaJeeT 00s3aTeIbHBIMU YMEHUSIMHI
I10 JaHHOI TeMe B IIOJHOI Mepe;

* IPaBUJIbHO BBIIIOJIHEHO MEHEE MOJIOBUHBI Pa0OTHI.



