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[IPEAEA IEPEMEHHOH
BEAHNYHUHDI

I[Ilpemea — OAHO W3 OCHOBHBLIX IIOHATHM
MaTeMaTU4YECKOro aHaamus3a. Ilorgarue 1peneasa
HCIIOAB30BaAOCh e€ue HproToHOM BO  BTOPOH
rmonoBuHe XVII Beka u marematukamu XVIII Beka,
TaKUMHU KakK Ouaep U AarpaHxk, OJHAKO OHU
IIOHUMaAU IIPeAeA HUHTYUTUBHO. llepBmie cTporue
olnpeaeAeHud npenesa gasu boawiiano B 1816 roay
u Kot B 1821 rony.




1. IPEAEA IIEPEMEHHOM
BEAUYHHBI

[TlycTb nepemMeHHas BenuYnHa X B MpoLecce CBOEro
N3MEHEHNA HeOorpaHWYeHHO npubnuxaerca K ducny 5,
NpuUHMMasl npu 3TOM cnegywowme 3HadeHud: 4,9;
4,99;4,999;..munn 5,1; 5,01; 5001;.. B atux cny4dasx
mMoaynb pasHocTu ctpemutesd K Hyno: = 0,1; 0,01; 0,001;...

Uncno 5 B npuBegeHHOM rMpumMepe HasblBaloT
npenenomMm nepeMeHHoOn BEMMYNHBLI X U NUWYT lim X = 5.

Onpepnenenve 1. lNocTtosHHaA BenuyMHa a HasblBaeTCs
npeaenom nepeMeHHOn X, ecrnv Moaynb Pas3HOCTU Mpwu
N3MEHEHUN X CTAHOBUTCS U OCTaAeTCsl MeHbLLEe Noboro Kak
YrogHO Marioro NnosioXXUTEMNbHOIo Y1ucna e.




2. OCHOBHBIE CBOYICTBA
I[IPEIEAOB

1. I'Ipe,u,en anre6pamquK017| CYMMbIl KOHYEHHOIO 4YucCria nepemMeHHbIX BEriM4YnH paBeH

anrebpanyeckon cymme npeaenos craraemblx:

imx+y+...+t)=limx+limy+ ... +limt.

2. MNpenen npon3seaeHNs KOHEYHOIO YKcCria NEPEMEHHbIX BENMNYNH PpaBeH NPOMU3BEOEHNIO NX
npeaernos:

lim(x-y...t) =lim x - limy...lim t.

3. [NoCTOAHHBIN MHOXMTESTb MOXXHO BbIHOCUTL 3a 3HaK npegena:

lim(cx) = lim c - lim x = c lim x.
Hanpumep, lim(5x + 3) = lim 5x + lim 3 = 5 lim x + 3.

4. Mpenen OTHOLWEHUS ABYX NEPEMEHHbIX BEMMYNH PaBEH OTHOLLEHMIO NPeaenos, ecrnv
npeaen sHameHarens He paBeH HyIo:
Iln-— ~ limy=o

o. Ilpeqen Lenon nonoXuUTernbHON CTENEHN NEPEMEHHON BEMUYMHBLI PaBEH TON Xe CTeneHu
npegena aTton xe nepemMeHHoOM:
limx™ = (lim x)"
Hanpumep: = hm (x* + 3x°) g lim >( + \hm X2'= = (- 2)2 + 3 (- 2)2 =-8+12=4

x—=—2

6. Ecnu nepemvenHbie X, y, Z YAUBIIETBOPSAIOT HEPaBEHCTBaM X y<z Z-a, »a,T10 —a



g)

3.JIIPENEA ®YHKIIHH B TOYKE

f(x
Onpenenetme 2. Ynicro b HasbiBaeTca npeaenom® dyHKLvn B TOUKE a, e
714 BCeX 3Ha4YeHun X, 4OCTATO4HO ONMU3KUX K a 1 OTITNYHbIX OT d, 3Ha4YeHn4A
bYHKLMWM  CKOIb VIOAHO Mo OTAMHAIOTCS OT YKCra b.

1.HanTw: (3,\ - 2X).
PeleHue. cnonbava nocrneaoBaTernbHO CBOMCTBA 1,3 n 5 npegena, nony4ymm

hm 1m
11111,3 2 2X) = 3X) \2X) 3hm 2 211m 3(11m\ 2 1}§1, =3 22 2.2=8



4. IIOHSITHE O HEITPEPBIBHOCTH
PYHKIIHHA

 2x*+4x -3
lim
x=1 x+4 2

2x
2. Bblamcnutb

%+ 4x — 3
x+ 4
PeweHue. MNpu x = 1 gpobb

onpeage’sieHa, Tak Kak ee 3HaMeHaTes1b OTIIMYEH OT HYJ1A. nOGTOMy

it 2x? +4x —3yy2-1° + 4-1 - 3(53T0MHO 3aMEHUTE apIryMEHT ero npeaernbHbIM 3HaYeHeM. Toraa nonyymm
=1 x+4 1+4 5

YkaszaHHOe npaBumio BblYUCHEHNSA NPeaerioB HEMNb3s NMPUMEHSTE B CEAYOLLMX CIiyYasix:
1)Ecnu cbyHKUMSA Npu X = @ He onpeaeneHa;

2)ECJ'II/I 3HaMeHaTeEs1b ,El,p06l/| npu NOACTAaHOBKE X = d OKa3blBa€TCA paBHbIM HYIIO;

3)Ecnu yncnutens 1 3HaMmeHaTenb Apobu Npu NOACTaHOBKE X = @ 0QHOBPEMEHHO OKa3blBaETCS
pPaBHbIM HYIO UM 6ECKOHEYHOCTM.

B Takux cnydasax npegensl YHKUNN HAXOAAT C MOMOLLBIO Pa3fNYHbIX MCKYCC gAs b~ 'X MPUEMOB.




S. [IPENEA YHKIITHH HA
BECKOHEYHOCTHA

lim ——

3
3.Hantn-—=x+s

PeweHue. [Npn - = 3HaMeHaTenb X + 5 Takke CTPeMUTCA K
beckoHe4YHOCTU, a obpaTHas emy BeJ'II/ILII/IH_ 0.
CTPEMUTCS K HYMHO,

ecnu > . I/ITaK;lf; —r




6. SAMEYATEABHBIE IIPEAEABI

HekoTopeble npep""'sfn' ?BO3MOXHO HanTK TeMmn cnocobamum, KoTopble BbIIM N3NOXeHbI Boiwe. MycTb
Hanpumep, Tpe6lim anTu . HenocpencreBeHHas nogctaHoBKa BMECTO apryMeHTa ero npegena
paet HeonpegeneHHocTb Buga 0/0. HeBo3MOXHO Takke NpeobpasoBaTth YNCIUTENb U 3HAMEHATESNb TaknM
obpa3om, 4ToObl BblAENUTb OOLLMIA MHOXUTEND, NPeAern KOTOPOro paBeH HYIo.

Moctynum cnegytowmm obpasom. BosbmeM Kpyr ¢ pagnycom, paBHbIM 1, 1 TOCTPOUM LIEHTPasbHbIN
yron AOB, paBHbIn 2x pagnaHam. lNMpoeegem xopay AB n kacatenbHble AD 1 BD k okpy>KHOCTM B TOUKax A
n B. QueBwnaHo, uto |AC| = |CB| = sin x, |AD| = |DB| = tg x

e 1 - MNepBbIi 3ameyaTenbHbIA Npeaen.

lim
le—P

lim (1+ -3 € #7182..

X

1
4. lim (1 + —)- BTopou 3amedarenbHbIi npeaert.

X—oc

PeLueHme Pa3nenue uncnurterns 1 3HaMmeHarernb Ha X nonquM
1 1
lim (1+ - )— lim

h 1 lim 1 —
X—¥oc =0 L x—oo L 3 L e
1+x (1+x) lm(1+x')




UM npeaenbl QyHKUUN B

N2+ x—v2—-x
im
-0 S5x

V2+x—{2—-2) (V2+x+V2-2)
5x 5x(V2+x+vV2—x)
2z —-V2—2 2

1bIM HVJ;lI-O. YMHOXMM HVICHMTzeHb n
x

Sx(WV2+x+vV2—x) Sx(vV2+x++V2-x)

2 =2
S5x(V2+x+v2—x)
Slirgl(\/z +x+V2—x) 5 - 2,/ZI 10
g




SAKAIOYEHHUE

B OaHHOM npoekTe paccmatpuBancs Hapsgy C TEOPEeTUYECKMM MaTepuariom U
NPaKTUYECKNN.

B npaktuyeckoM NPUMEHEHUUM PaACCMOTPENM BCEBO3MOXHbIE CMOCOObI BbIMUCIEHUS
npeaenos.

3yueHne BTOpOro pasaena BbiCLLEN MaTEMAaTUKN yXKe Bbl3blBaeT 60bLLION MHTEPEC, TaK
Kak B npowsom rogy paccmatpuanu temy «Matpuubl. [puMmeHeHne CBOMCTB MaTpuubl K
PELUEHNI0 CUCTEM YpaBHEHUW», KOoTopasd Obina npocTon, XOTs Obl MO TOW MNPUYMHE, YTO
nonyvyaemMbln pesynsraT 6bi1 KOHTpoNupyemMbiM. 30eCb Takoro KOHTPosis HeT. M3yyeHue
Pa3nenos BbiCLLEN MAaTEMATUKN AaET CBOM NONOXUTENbHbIN pe3yribTar.

3aHATUSA MO AaHHOMY KypCY NPUHECTN CBOWU Pe3yribTaThbl:
- U3y4deH 6osbLon 06beM TEOPETUYECKOIO 1 MPaKTUYECKOro Marepua
- BblpaboTaHO yMeHue BblbupaTb cnocod BblMMCNEHUS Npeaena;
- oTpaboTaHO rpaMOTHOE UCMOb30BaHME KaXXaoro crnocoba B
- 3aKpensieHo YMeHMe NpoeKTUpoBaTh anropmuTM 3agaHus. |

Mol Oyaem npofomkaTe U3ydeHne pasfgenos BbiCLen maTtema
COCTOUT B TOM, YTO Mbl BygemM XOpOLIO rOTOBblI K MOBTOPHOMY
MaTeMaTUKW. '




