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Cap®TH HUAY MUOU
IIporpamma BCTYNUTENBHOTO UCIIBITAHUS

MareMaTrka B 93KOHOMHUKE U YIIPABICHUU

BcrynurenbHoe HMCHBITAHHE MPOXOAUT B BHUAE TECTUPOBAHUSA, B KOTOPOE
BKJIIOUEHBI BOIIPOCHI pa3/IeNIOB JIaHHOM MporpamMMbl. B TecTe HY>KHO 3amucaTh OTBET Ha
3ananue. Pernienue BBIMONHSAETCS HA YyepHOBUKE. OIHUM M3 3aJaHUM SBISIETCS KEHC IO
pazaeny DKOHOMHUKA B MaTEMATHKE.

1. OCHOBHBIE MATEMATHUYECKUE ITIOHATUA U DAKTHBI

1.1. Apudmeruka, ajredpa u HayaJIa aHAJIN3A

Hatypansnsle uncna (N). IIpocteie m cocraBHblEe uucna. JlenuTens, KpaTHOE.
HauGonpimmii o0muii genurenb, HauMeHblee odiiee kpaTHoe. [Ipu3Haku 1enuMocTy Ha
2,3,5,9, 10.

lensie umcna (Z). PamumonanbHble yucia (Q), HUX CI0XKEHHE, BBIUMTAHHE,
YMHOKEHUE U JIeJICHUE.

CpaBHeHue panuvoHanbHbIX uucend. HWppauuvonansHele uyucia. CpaBHeHUe
MPPALMOHAIBHBIX U PALIMOHAJIBHBIX YHCEI.

JeiictButenbHble yncina (R), ux mpencraBieHue B BUAE AECATUYHBIX TPOOEH.

N3o0paxkenne umcen Ha npsMoid. Moaynb JEeHCTBUTEIBHOTO YHCIA, €ro
r€OMETPUUYECKUAN CMBICII.

UucnoBble BelpakeHusi. AnreOpanueckue BbIpakeHHs. PaBeHCTBa U HEpaBEHCTBA
areOpanyecKkux BbIpaKEeHUU. MHorowieHsl. AnreOpandeckue apoou. DopMyiibl
COKPAILIEHHOTO YMHOKEHHUS.

CreneHb ¢ HaTypajdbHBIM M pPAIlMOHAIBHBIM TOKa3aTeneM. ApudmeTudeckuii
KOPEHb.

Jlorapudmsl, ux cpoiictBa. TpuroHomerpus. Yribel U ux usMmepenue. Cunyc,
KOCUHYC, TAHT'€HC, KOTAaHT'€HC YTJIa.

OCHOBHOE TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOpMYIIbI CliokKeHHs (HOPMYIIbI JUIs
JBOMHBIX U MOJOBUHHBIX YIJIOB). OTHOYJIEH U MHOTOUJIEH.

MHorounen ¢ ogHou nepeMeHHo. KopeHbp MHOrousieHa Ha mpumepe KBaJgpaTHOTO
TpEXWIEHA.

[lonsatue ¢ynkuuu. CnocoOwsl 3amanus ¢yHkiuu. OOJacTh  OINpeneIeHuUs.
MHo>xecTBO 3HaYeHUI HYHKITUH.

I'papux ¢ynkuuu. Bospacranue wu yObiBaHMe (QYHKIUH; NEPUOTUIHOCTD,
YETHOCTh, HEUETHOCTb.

JHocrarouHoe ycnoBue Bo3pacTaHus (yObiBaHUsA) (YHKUMHM Ha MPOMEKYTKE.
[TonsiTue sxkcTpeMyma GyHKIUH.

Heobxonumoe ycnoBue skctpemyma ¢yHkiuu (teopema Pepma). JlocrarouHoe
ycioBue skcTpeMyma. Haubonbiiee 1 HauMeHbllee 3HaueHue QyHKIMU Ha IPOMEXKYTKE.
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OrnpeneneHrue U OCHOBHBIE CBOMCTBA (DYHKIMM: JTHMHEHHOHM, KBaJApaTUYHOH y =
ax® + bx + ¢, crenenHoil y = ax" (n £iV), y = k / x, nokasaTtensHoOil y = a”, a >
0, norapudmMudeckoit, TpuroHoMerpudecknx GpyHkmmi (y = SinX, y =coSx, y =1tg x, y
= ctg x), apupMeTHUECKOro KOpHs y = /X.

VYpaBuenune. Kopuu ypaBHeHusa. [loHsSTHE O paBHOCWIBHBIX YpPaBHCHHSX.
HepasenctBa. Pemenne HepaBeHcTB. [loHsATHE O paBHOCUIIBHBIX HEpaBeHCTBaX. Cuctema
YpaBHEHU U HEPABEHCTB. PellIeHUs CHCTEMBI.

Apudpmerndeckass M reomerpuueckas nporpeccus. dopmyna M-0ro uieHa u
CyMMBbl MEpPBBIX 7 UJEHOB apupMeTrnyeckoil mnporpeccun. dopmyna H-Oro ujaeHa u
CYMMBI MIEPBBIX 7 YJIEHOB T€OMETPUUECKON MPOrPECCHH.

Onpenenenne mnpousBogHoi. Ee Qusmueckuit u TreoMeTpUYecKHil CMBICI.
[IpousBoausle GyHKIMA y = SiNX, y=cosx, y=tgx,y=a",y=X"(n £ Z), y=Inx.

1.2. 'eomeTpus

[IpsimMast, nyd, OTpe30K, JOMaHas; JUIMHA OTpE3Ka. YTOoJI, BEJIWYMHA YIJIA.
BeprukansHpie U cMmexHble yribl. OKpyXHOCTb, Kpyr. IlapamnensHbeie npsiMBIE.
MHOTOyroapHUK, €r0 BEpIINHBL, CTOPOHBI, AUATOHAJIN.

Tpeyronsnuk. Ero wmenuana, OuccekTpuca, BbICOTa. Buabl TpeyroiabHUKOB.
CoOOTHOILIEHHS MEXAY CTOPOHAMU M YIVIAMH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

YeThIpexyroyibHUK: apajuieorpamMm, NpsMOyroJIbHUK, poMO, KBapaT, Tpaneus.
OxpyxHocTh U Kpyr. Llentp, xopaa, nnamerp, paguyc. KacarenbHas K OKpYKHOCTH.
Hyra oxkpyxHocth. Cektop. LleHTpasibHble U BOUCAHHBIE YTJIbI.

dopmyIibl IIOMAAN: TPEYTOJIbHHUKA, IPSIMOYTOJIbHHKA, MTapajuieIorpaMmMa, pomoa,
KBaJpara, TPareLnH.

JlnuHa OKpYKHOCTH U JJIMHA AYTHU OKpYKHOCTHU. Pannannas mepa yria. [lmomans
Kpyra H ILUIOIIAAb CEKTOPA.

[Togo6ue. [TogoOubIe hurypsl. OTHOIICHHUE TUTOMIAAEH TOAOOHBIX PUTYP.

[Tpumeps! npeobpazoBanus uryp, Buasl cumMmerpuu. [IpeodbpazoBanus moaoous
Y €ro CBOMCTBA.

Bekropsl. Omnepaunn Haj  Bektopamu. Ilnockocts.  IlapamneneHble u
nepecekaroumecs miockocTu. [lapannenbHOCTh NpSAMONW M MJIIOCKOCTH. YTOJ MPSMOM C
IIJIOCKOCTBIO.

[lepneHIUKYISAp K IIIOCKOCTH.

JIByrpanssle yrisl. JIMHEWHBIA Yros ABYrpaHHOro yria. IlepneHaukynspHOCTb
JIBYX IIJIOCKOCTEM.

Muororpanauku. Mx BepmmHbl, TpaHu, auaroHanu. lIpsmas u HakiIoHHas
IIPU3MBI; THPAMHU/IBI.

[IpaBunbHas npusMa u npaBuibHas nupamuaa. [lapamienenunenst, uX BUIBL.
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@Ourypsl BpalleHus: UUIUHAP, KOHYC, cdepa, map. Llentp, aumamerp, pamuyc
cteps! u mapa.

[1nockocTe, KacarenbHast Kk chepe. DopMyibl MI0MIAIM TOBEPXHOCTH U 00bema
IPU3MBI.

@opMynbl TUIOHIAAN TMOBEPXHOCTH W oObeMa mupamuabl. Dopmyibl miomaim
MOBEPXHOCTU U 00beMa HuInHIpa. DopMyIbl MJI0MIAIA TOBEPXHOCTU U 00beMa KOHYCa.
®opMmyibl 00bema mapa. opmynsl mwiomaan chepsl.

1.3. DKoHOMHUKA B MATEMATHKE

1.3.1 Mertoa MmaTeMaTH4YeCKHX MojeJei. lcrnonp30Banne MaTeEMaTUUECKUX MOJEIIEH B
COBPEMEHHOH 3KOoHOMHUKe. DYHKIMOHAIbHBIE MOJCIN (JIMHEHHass OanaHcoBas MOJEIb
DKOHOMHKH). J[MHaMuueckue W craTudeckue Mmojaenu. OCOOCHHOCTh MOJCITHPOBAHUS
HPKOHOMHYECKHX TIPOIECCOB. MareMaTndeckue MOJACIH COIHAIBHBIX IPOIECCOB.
ATperupoBaHHe M COCTABJICHHE MOJICIM 3KOHOMHUKH CIIOKHOrO o0ObekTa. [Ipumepsl
sKoHOMHUUECKNX Mozeieii. Co3manne MaTeMaTHYECKOM MOJIENH I DKOHOMHUKH KaKOM-
100 00J1aCTH.

1.3.2 ®yuknum B 3KOHOMHKe. DYHKIHMHU, KOTOPBHIE IMOCTOSIHHO MCHOJIB3YIOTCSA IIPHU
M3Y4YEHUU SKOHOMHYECKUX IMpoieccoB. JIuHelHas, KBaapaTuuHas U JPOOHO-THHEIHHAs
(GyHKIUU B SKOHOMHUKE.

1.3.3 Cucrembl ypaBHeHMii W PpbIHOYHBIe OTHOWIeHHe. [IpuMepbl HaxOXKICHUS
pPBIHOYHOIO paBHOBecus. PelleHue 3amay Ha HaAXO0XIACHHE PHIHOYHOTO DPABHOBECHS,
CBOJSIIMECS K PEUICHUIO JIMHEWHBIX, HEKOTOPHIX HEJIWHEHHBIX YPAaBHEHUH U CUCTEM
YPAaBHEHHUH.

1.3.4 IlpoueHTsl M GaHKOBCKHe pacueThbl. [IpocTbie mpoueHTH U apudMeTHyecKas
nporpeccus. baHk (HUHAHCOBBI MOCPEAHMK MEXIY BKIAQAUYUKAMU M 3aeMIIMKAMH.
Bxnagel. Kpemutel. Ilpocteie mpomeHThl. ['omoBas mnpoueHTHass crtaBka. Dopmyna
pOCTHIX MpoueHToB. KoagduiueHT HapaieHuss mpocThIX MPOLEHTOB. PacueT BeTMYMHbBI
BKJIAJIa IIOJ IIPOCTBIE IPOLEHTHI 4Y€pe3 HECKOJBKO JeT. MHOrOKpaTHOE HAa4duCIICHUE
IIPOLICHTOB U B TEUYEHHME HECKOIBKUX JeT. DOopMyIibl 11 pacyeTra CIOKHBIX MPOLEHTOB.
OO61ue 1 yacTHBIE Cly4ad HAYUCIICHUS TIPOLEHTOB OaHKOM. MHOTOKpaTHOE Ha4HCIIEHUE
CJIOXHBIX MPOILICHTOB B TE€UEHHE HECKOJIbKUX JIeT. Brruncienue mo GopmMmyne CIOKHBIX
IIPOLICHTOB.

2. OCHOBHBIE ®OPMY.JIbl U TEOPEMBbI
2.1. Auredpa u HayaJia aHAJIM3a

CroiictBa pynkiun y = xx + b u ee rpaduk.

CpoiictBa pyHKIIMHN y = K / X U ee rpaduk.

CaoiictBa pyHKIIMHN ) = ax’ + bx + c uee rpagux. ®opmyna KkopHen
KBaJPaTHOTO YpaBHEHUSI.
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Pa3no)keHne KBaApaTHOrO Tpex4ysieHa Ha JIMHEHHble MHOXKUTENU. CBOMCTBa
YHCIIOBBIX HEpPaBEHCTB. Jlorapudm mpousBeieHus, CTENEHH, YaCTHOTO.

Omnpenenenue u cBoiictBa QyHKIUK y = SINX Uy = COS X U UX rpaUKU.
Onpenenenue u cBoiictBa pyHkuu y = tg x, y = ctg x u ux rpaduxu. Pemenue
ypaBHeHHH BHIa SINx = @, COS x = @, tg x = a. DopMyIbl NPUBEICHHUSI.

3aBUCHMOCTH MEX]y TPUTOHOMETPUUECKUMHU (DYHKIIUSMH OAHOTO U TOTO K€
apryMeHTa.

TpuronoMerpuueckue GyHKIMHN IBOHHOTO aprymeHTa. [IponsBoaHast cyMMBbl IBYX

GyHKIUH.

2.2. I'eomeTpusn

CBoiicTBa paBHOOEIPEHHOTO TpeyroiabHuKa. CBOWCTBA TOUEK, PAaBHOYIAJICHHBIX
OT KOHIIOB oTpe3Ka. [Ipu3Haku napamienbHOCTH MPSMBbIX.

CymMa yriioB TpeyroiapHuka. CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHHKA.

[Ipu3Haku napanienorpaMmma, €ro CBOMCTBA.

OKpyX HOCTb, ONIMCaHHAs1 OKOJIO TPEYTOJIbHUKA.

OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

KacarenbHast K OKpY’>KHOCTH U €€ CBOMCTBO.

N3mepenue yria, BIUCAHHOTO B OKPY’KHOCTb.

[Tpu3naku nmogo0ust TpeyroabHUKA.

Teopema Iludaropa.
@opmyiibl IIONIAAEH MapaJlJIeIorpaMMa, TpeyrojibHUKa, Tpanenun. ®opmyna
PAacCTOSHUAS MEXAY ABYMS TOUKAMHU INIOCKOCTH. Y PaBHEHHE OKPYXHOCTH.

[Ipr3Hak napamuieabHOCTH NPSIMOM U INIOCKOCTH.

[Ipu3Hak napamuienbHOCTH MJIOCKOCTEH.

TeopeMa 0 epHEeHAUKYIIPHOCTH NPSIMOM U INIOCKOCTH.

[lepneHIMKyIAPHOCTD ABYX INIOCKOCTEH.

TeopeMsl 0 mapaJIENbHOCTH U MEPIICHANKYIISIPHOCTH IIIIOCKOCTEN. Teopema o
TpeX MEePIEeHIUKYIISPax.

3. OCHOBHBIE YMEHMUS 1 HABBIKHN

DK3aMeHYyIOUMIcs noMkeH yMeTh: [Ipon3BoanTh apudmeTnieckue IeHCTBUS HAJl
YuCcllaMd, 33JJaHHBIMH B BUJE OOBIKHOBEHHBIX MU JECATHYHBIX ApoOeil; ¢ Tpebdyemoi
TOYHOCTBIKO OKDPYIVISTh JaHHBIE YKCJIA W PE3yJbTaThl BBIYHMCICHMI; I0JIb30BATHCS
KaJbKYJISITOPAMU WM TaOJIULIaMU TS BBIYUCIICHUM.
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[IpoBomUTE  TOXIECTBEHHbIE  MpeoOpa3oBaHHMs  MHOTOWIEHOB,  JIpoOei,
COJIEpXKAIllMX TEPEMEHHBIE, BBIPAKEHUN, COJEp)KAIUX CTEIEHHBbIE, IOKa3aTelbHBbIE,
Jorapu(MUUECKUE U TPUTOHOMETpUYECKUE (DYHKLINU.

Ctpouth Tpaduku JHMHEHHOM, KBaJpaTUYHOM, CTENEHHOM, MOKa3aTEeIbHOMH,
J0rapuPMUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIHIA.

Pemate ypaBHEHMS M HEPABEHCTBA IEPBOM M BTOPOM CTEIICHM, YPAaBHEHUS H
HEPABEHCTBA, NPUBOAIINECS K HUM; peliaTh CUCTEMbl YPABHEHUI U HEPABEHCTB NEPBOU
Y BTOPOH CTENEHU U npuBojsanirecs K HUM. Crofa, B YaCTHOCTH, OTHOCSTCS IPOCTEHIIINE
YPaBHEHHUS U HEpaBEHCTBA, coJiepaKalue CTETICHHBIE, IIOKa3aTeJbHbIE,
Jorapu(pMUUECKHE U TPUTOHOMETPHUECKUE (PYHKIIHH.

Pemrate 3aaum Ha cocTaBleHUWE YpaBHEHUH M cucTeM ypaBHeHHH. M300paxarh
reoMeTpuieckue (Urypsl U MpOU3BOIUTH MPOCTEHIINE MOCTPOSHHUsSI Ha KOOPAMHATHOU
IUIOCKOCTH.

Hcnonp30BaTh reOMETPUUECKHE MPENCTABICHUS MPU PEUICHUH alre0panyecKux
3a/1a4, a METO/Ibl AJIr€Opbl U TPUTOHOMETPUN — NP PEUIEHUH T€OMETPUUYECKUX 3aad.

[IpoBOANTH HA IJIOCKOCTHU OIEpaly HaJ BEKTOpaMH (CIOXKEHUE U BBIYUTAHHE
BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCJIO) U MOJIb30BATHCS CBOMCTBAMU 3THX ONEpaluil.

[Tonb30BaTbCcsl TMOHSATHEM MPOU3BOJHOW TMpH HCCIAEAOBaHMM (YHKUUMN Ha
Bo3pacTaHue (yObIBaHUE), HA SKCTPEMYMBI U IIPU MOCTPOEHUH IpaduKOB (DYHKIIHMA.

DK3aMeHyoUMiics pemaeT keic u3 paaena 1.3.



