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IlepeMenHas BeMUMHA y HASHIBAETCA GECKOHEYHO GOMBIION, ec-
2, KaKUM 6B GOMBIIMM HY GBLIO HATIEPE/ 3AAANHOE TIOJOIKHTE b~
Hoe unca0 N, abcoNoTHAA BEIMUMHA ¥ CTAHOBATCA M IPH AANb-
Heiillen HaMeHeHMH ocTaeTcst GoMbIe a70r0 umena N:

ly| > N.
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Tepmun Geckonewno GOABWAR BEAUNUNA OTIPE/ILIACT XAPAKTED
M3MEHEHUS NIepeMeHHOM BeMUNHEL, 0ATOMY GECKOHEUHOCTh He fB-
aserca uncaom. Kaxum 6b1 Gonbumm s GBUIO NOCTOAHHOE YMCJIO,
OHO ABIACTCA KOHEUHEIM.

Hanpumep, dynkuus y = ctg x npu x — 0 HeOrpaHUYeHHO BO3pPAC-
Taer, 1. e. ctg x — +00, Kax 6l BeJMKO HU GBLIO HANIEDE] 3AAHHOE
nonoKMTeNBHOE UnCA0 N, HANACTCS TAKOE JHAUCHME APTYMEHTA X,
6aMBKOe K HYJIO, ISl KOTOPOro ctg X CTAHeT M B AanbHelimen Gyaer
ocraBaThes Gobuie a70ro uneaa. CreioBaTeNbHo, ctg X ABNALTCH Be-
anunHoi Geckoneuno Gonbmoit npu x — 0.
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5. CBA3b 6ECKOHEYHO Manoit BenUuMHbl ¢ Geckoneuno Gonbwoi. Mesay
GeckoHeYHO MaJION 1 GecKOHeYHO 6OJIBIION BeIMUNHAMY CYIIECTBYeT
CBAGH, & NMEHHO:

I. Ecim x — pesmunna Geckoneuno Goabmasn, 1o obparnas el se-

1
JMUMHA (. ABNACTCH 6eCKOHeUHO MAJION.
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11 Ecatn x — Bemmiuna GECKOREMHO Matas, T0 0GpaTHAS it BeH-
1
MHA  ABIACTCH BeMUMHON GECKOREUHO GOTBIION

Hanpumep, ecin y — GeckoHewHO GoJblIad BeaMYHHA, NPHHH-
matomas smavenns 1, 10, 100, 1000, ..., y — + o0, 10 1/x nomydaer
coorserersenno suauenns 1, (0,1), (0,01), (0,001), ... (1/x) — 0,
T. €. OKa3hIBaATCH 6ECKOHEUHO MAJIOi BEeIMUMHOM.

Hao60por, eciu 0. — GECKOHEYHO MANAR BeMYMHA, IPUHUMAIO-
mas snavenus 1, (0,1), (0,001), (0,0001), ..., & — 0, To 1/0 moxyua-
er cooTBeTcTBeHHO 3Havenus 1, 10, 100, 1000, ... (1/a) — +oo, 1. e.
OKageIBaeTcs GecKOHeHO GOMBIIOH BeIMIHHOM.
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6. Nowatwe o npeaene nepeMeHHod. PaccMOTPHM pa3HOCTL MEXAY
IIOMa/BI0 KPYa 1 IIOIIA/BIO BIMCAHHOTO B 9TOT KPYT NPABUIBLHOTO
MHOTOYIOJBHMKA: TIPY HEOrPAHMYEHHOM VABOCHMY UHCIIA €10 CTOPOH
9Ta PAsHOCTH CTAHOBUTCHA CKOJb YTOAHO MAJIOM.

Ilycrs nepemenHas X B mponecce H3MEHEHNA HEOPAHHYEHHO NPH-
6amKAeTCA K UMCTY 2 M IPH OTOM NPMEMMAET SHAUEHHA: X = 2,1
2,015 2,001; 2,0001 ... mum x = 1,95 1,99; 1,999; 1,9999 ... .

B KaxJ0M M3 3TMX CayuaeB aGCONIOTHAS BeJMYMHA PA3HOCTH
|x = 2| = 0, npuuem B nepBom cayuae 3HAYEHMA IEPEMEHHBIX B IIPO-
Lecce M3MEHEHUA OCTAIOTCHA GOMBIIMMM 2, 8 BO BTOPOM CJyuae —
MeHbIIMMK 2.

Jlnsa npuBeieHHBIX 3HAYCHMI NepeMeHHOM X a6COMOTHAA BeIHYM-
Ha passocty |x - 2| npunuMaer spavenns: 0,1; 0,01; 0,001; ..., 7. e.
MOAYab |x - 2| ecTh BesmuuHa GeckoHeuHo manas. B arom ciyuae
YMCNIO 2 HASBIBAETCA NPE/EJOM [ePeMeHHOM .

IlocTosHHAA @ HASKLIBAETCHA NMPEAEJOM NMEPEeMEeHHOM X, ecJM pas-
HOCTH X = @ = (L €CTh Be/IMUMHA GECKOHEUHO MAas.

Jlnst 06osHAUeHNS IPE/ieIa MCTIOMBAYeTes cuMBo lim*,
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M1 npUBeJICHHBIX 3HAYECHUH NIepeMeHHOH X abCOoNMIOTHASA BeJIHYH-
Ha passocty |x - 2| npunuMaer spavenns: 0,1; 0,01; 0,001; ..., 7. e.
Moayab |x — 2| ecth Besmumna Geckoneuno manas. B arom ciyuae
YMCNIO 2 HASBIBAETCA NPE/EJOM [ePeMeHHOM .

IlocTosHHAA @ HASKLIBAETCHA NMPEAEJOM NMEPEeMEeHHOM X, ecJM pas-
HOCTH X = @ = (L €CTh Be/IMUMHA GECKOHEUHO MAas.

st 060gHANeHNST IIPeAiea NCTobayeTes cumBod lim®,

B uacTHOCTH, ANS NPeABIAYIIEr0 NPUMEPA MOMHO MCHOJb3OBATH
sanmce lim x = 2.

ToBopsAT TaKMKe, YTO NEPEMEHHAA X CTPEMUTCH K NpeJesy @, ecan
PA3HOCTD X — @ = (L €CTh BeMYMHA GeCKOHe O Maast.

Ma pasencrsa x — @ = o caegyer, 4To x = a + o. Taxum o6pasom,
MOIKHO CHOPMYJIMPOBATE YTBEPIKACHME.

TlepeMeHHAS BeJMUMHA X, MMEIOIIAA CBOMM NPEAEJIOM UMCIO @,
MOMer ObITh NMPEACTABJIEHA B BU/E CYMMbl JABYX CIArAeMBIX: 10-
crosnnoil a (npegena a) n GeckoHEUHO MAIOM L.

* limes — npegex (nar.), limite (dp.).
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4 NPUMEP

x2 + 3x —

Tyers nepemennas y = B nponecce MIMEHEHUA apry-

x =1
MEHTA X IPHHMMAET COOTRETCTBYIOUINE UHC/OBLIE SHAYCHUS. O
peaennts lim y npu x — 1.

PEWEHME. Cocrasum rabauny aHauennii aprymenta X 1 QyHKIMM y:

x 11 101
51 5,01

y

1,001 1,0001
5001 | 50001
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Moz Ho 3amMeTHTB, 9TO ¥ — 5 npy X — 1, HO 445 TOrO, YTOOI AOKA-
3ath, 4r0 lim y = 5, HEo6X0AUMO MOKA3ATH, UTO (¥ — 5) — 0, T. €. 4TO
PpasHoCTh (y — 5) ABAAETCA GECKOHEYHO MAJION BEIMIHHOM.

BLIIOIHIM IIPEOGPAIOBAHMA:

x?+31—475 x% + 3x — *5x+5=x3*2x+l=
x-1 x - x -1
e
INEES VN
x -1

Coxpamenue Ha (x — 1) KOpPeKTHO, TaK Kak npy x — 1 Bexwanna
X He MOXeT NpPUHUMATh 3HaYeHMs x = 1 u, Takum obpasom,
3HAMEHATEJb HE MOMKET OKA3ATHCA PABHBIM HYJIIO.

Pasnocts (x — 1) = 0 npu x — 1, 1. e. ABAseTCH BeANIMHOI Gecko-
HewHo maioii. [loaroMy 1o onpezseneHuio 4ucao 5 ABaAeTCA mpeae-
JIOM TIepeMEeHHOM Y
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7. OcHoBHbIe CBOACTBA 6ECKOHEUHO MaNbIX.

1. BeckOHEYHO MAJIas BeJMYNHA [IPU [IePeMeHe ee 3HAKA HA 1POTH-
BONOJIOMHBII OCTaeTCH GECKOHEUHO MAIOi.

B onpepesienun Geckoneuno Maoi sennamubl (4.1) Gurypupyer
a6CoMOTHAS BeJWYMHA NePeMeHHOl, noaTomMy pasencTso (4.1) cnpa-
BeATUBO IIPH MBMEHEHMH ee HAKA.

11, Ecain o m 3 — Geckonevno Masbie, TO MX CYMMA ¥ PA3HOCTH TO-
7K€ BeINUNHE! 6eCKOHEUHO MaILIe.

TIpouece uaMeHeHNA O 1 B IpK MX NPUGIHIKEHUN K HYIIO MOMKET
GBITH PABJIMUHBIM, HO 110 ONPEAEEHIIO AUIS CKOJIh YTOAHO MAJIOro 110~
JIOAKHMTENBHOTO UMCIIA € BeJMUAHBI O M B cranyT u GyAYT OCTABATHCA
menbie £/2, 1. e. |of < /2, |B| < £/2, crenosarenwo,

lof + Bl <e. (4.2)

Masectno, 4To aGCOMOTHAS BeJIMYMHA CYMMBI MEHbIIE WIN PDABHA
CyMMe aB6COMIOTHBIX Be/IMUMH craraemMsix, 1. e. |o + B| < |of + |B|, no-
aromy ua dopmyant (4.2) cneayer, uro |o + B| < e. Taxum o6pasom,
cymma o + P ects Beamunna GeCKOHEUHO MaIAA,
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Beckoneuno manas [} npn nepeMeHe ee 3HaKa ocTaeTcs GecKoHed-
HO MAJO¥; M3 NPeABIAYIIEro 3aK/JIOYeHHA CJEAYeT, YTO PasHOCTh
o — B ecTb TOke GECKOHEUHO Masas BEIMYMHA.

III. Anrebpanyeckas cyMMa KOHEYHOIO YMCIa GECKOHEUHO MAJIBIX
cJlaraeMbIX ecTh BeJUYNHA GReCKOHEUHO Maias.

D10 yTBepKIEHME MOXKeT GBITh JOKA3AHO METOAOM MaTeMaThde-
CKOii MHAYKIMH C MCII0/I30BAHNEM IPE/IBIAYIIEro CBOMCTBA.

1V. TIpousseenne OrpaHNYEHHOM BEIMYMHbI X ¥ GECKOHEYHO Ma-
710it 0L ecTh GecKOHEHO MaasA BeIMIHHA.

B mporiecce H3MEHEHNA BEIMYHH X U (f, HAYMHAS C HEKOTOPOTO MO-
MeHTa 6y/[yT COXPAHATHLCS HEPABEHCTBA:

<m,|o|<

m

TAe M — TOJOMKUTETLHOE YHCJIO, & € — HEKOTOpOoe HaNepe/] 3aJaHHoe
CKOJIb YIOAHO MAJIOE INOJIOMKUTENBHOe YHCIO, nepeMHO)KMB JieBble u
[PABIE YACTH HEPABEHCTH, IOy UMM

|x|le| < e.
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MaBecTHO, uT0 A6COMOTHAA BeIUYNHA POMIBECHUS PABHA TIPO-
naBesennio abcomorubix Beanunn: |x|of = |x - &, nosromy |x o < e,
T. €. IPONIBEJCHNE X * O ABJAACTCA GECKOHEUHO MAJIOH BEJTHIHHOMN.

V. Ilponasesienne MOCTOAHHON HA GECKOHEUHO MAJYIO €CTh BEJH-
uuna Geckoneuno mManas. Ilpouspesenie HeCKONBLKUX GECKOHEUHO
MAJBIX eCTh BeJMuMHA GeckoHeuHOo Manas. Llenas nosoxurenbHas
crenerb GecKOHeUHO MaJIOff ecTh BeIMUMHA GECKOHeUHO MAJAs.

OTH yTBePIKACHUA CIIPABEAJIMBEI, TAK KAK 1060e 4ucIo i iobas
GecKOHEWHO MasIas BeJTHUMHA ABJIAIOTCH OIPAHNYEHHBIMMU,

VI.Yacrroe ot aenenns AByX 6ecKOHEUHO MAILIX MOJET GBITH Be-
JIHYMHON MOCTOARHOM, nan GeckoHeuno Manoit, nan GeckoHeuHo
Gosbuoit.
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Kakaa nocneAosarenbHOCTb Ha3biBAETCA YUCAOBOM NOCARA0BATENBHOCTbIO?
KaKkum MOXKET GbiTb XapaKTep MIMEHEHUA NePEMEHHON BENMUMHbI?

KaKomy yc/i0BMI0 AOMKHA YAOBNETBOPATH OFPAHUYEHHASR NEPEMEHHAR BeU-
4nHa? NlpuseanTe NPUMEpLI OrPAHUYEHHBIX NEPEMEHHBIX BENUYMH.

Naitte onpeaenenue 6eCKOHEYHO Manoi nepeMeHHoi. puBeanTe npumepsi
6eCKOHEYHO ManbIX BEAUYMH.

Kakyio nepemMenHyio Ha3biBaloT 6eCKOHEYHO 6ONbIWOH?

Kakan cBA3b CywecTsyeT Mexay 6eCKOHeYHO Manoi  6eckoHeyHo 6onbwoi
BeAMYMHaMU?

Chopmynnpyiite onpeaeenve npeaena nepemMeHHoi BEAMYMHbI.
NepeyncanTe OCHOBHbIE CBOACTBA BECKOHEYHO MANbIX.
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1. MoHATME O YKCNOBOA NocneaoBarenbHoCTU. PaccMOTPUM (DYHKIMO-
HAJBHYIO 3ABUCHMOCTD Y = X'

x |1 2 3 4 5

y |t 4 8 16 2% .

Bnech 3HAYEHMAMM APIYMEHTA X ABIAIOTCH HATYPAJbHBIE 4HCIA,
a GyHKIHell ABJIACTCA YNCIOBAA NIOCTEAOBATENBHOCTD Y.

YucaoBOl  1I0CHE/0BATENBHOCTRIO HAGKIBACTCA HYMEPOBAHHOE
MHOKECTBO WHMCeJ, PACIOJNOKEHHBIX B TOPSAJAKE BO3PACTAHHMSA HO-
MEpOB, T. €. ABNAIONMeecs ByHKIMei 0T HATYDAJLHOTO APTYMEHTA.
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B ob1mem Bujie YNCIOBAs I0CIE0BATENLHOCT 3aIUCEIBACTCH Cle-
AyIOmuM 06pasom:

Uy, Uy Uy woey Upy wee
Yucao U, Ha3bIBaETCA oﬁu;uu wucrom nocnedosamenvrHocmu.

BHas GopMyy o6IIero YieHa IOC/Te0BATEILHOCTH, MOXKHO Haii-
TH 11060 ee 4ieH (HanpuMep, B apudMeTHIeCKOH X reOMeTPHYECKOR
TPOrpeccusx).

2. XapakTep U3MeHeHUs nepeMeHHoN BeNuunHbl. B MaTemaTuke u ee mpu-
JI0XKEHMAX MIOCTOAHHO UCIIOJIB3YIOTCSA [IePEMEHHbIE BeINYNHBL.
TlepeMeHHAas BeJIMYMHA MOXKeT OBITH BO3pacTaioleii, yobiBaomei
MJIM IIePEXOJUTH OT BO3PACTAHMA K YOBIBAHUIO MJIM HA0GODOT.
TlepemeHHbIe, KOTOPbIE B MPONECCe H3MEHEHHS WM TONBKO BO3-
DACTAIOT, WM TOJIBKO YOBIBAIOT, HA3BIBAIOTCH MOHOMOHKBLMU.
Tlo xapakTepy M3MEHEHHs NeDEeMEHHbIe BeJMYMHBI [OAPA3/eis-
IOTCHA HA OZPAHUYEHHbLE 1 HEOZPDAHUYEeHHbLE.
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TlepeMenHas BeJIMYMHA Y HASBIBATCA OrDAHMYEHHOM, €C/IM HAYM-
HAsA ¢ HEKOTOPOTO €e 3HAYEHN BBIIONHACTCH HEPABEHCTBO
lyl <M,
rae M — 10CTOSAHHOE T0JI0KUTENLHOR YUCII0.
Hanpumep, 3HaueHusA GYHKIMM Sin X ABJIAIOTCS OrPAHMYCHHBIMA

BeMuMHAMM, TaK Kak [sin x| < 1. Ha orpeake [~n/4; 1/4] snauenus
(DYHKIMK 1g X ABJAIOTCA OTPAHMUEHHBIMU BeMUMHAMMU.




image4.png
Hexoropsie nepeMeHHble ABJIAIOTCA HEOrPAHMYEHHBIMHM BeJNYH-
HAMH, HANPUMED, 3HAYEHUA QYHKIMH TAHIeHCA PN HIMEHeHNH ap-
rymenra or 0 0 m/2 HeorpanuueHHo Boapacraior. Kaxum 661 6oub-
muM HY GBUIO TOJI0MKHUTeNbHOE Yneao N, suauenue tg x npu x — n/2
npeBsoikaeT o cBoeit BesMunHe 910 uneao N.
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3. beckonewno Manas seanumna. Cpeam pPasAMUHBIX NEPEMEHHBIX Be-
JUYHE 0c060€ MECTO 3AHMMAIOT GECKOHEUHO MAJIBIC BEJIMUMHbL,

IlepeMennas BeJqMYMHA (¢ HA3LIBACTCA 6ECKOWEWNO Manol, eciu
OHA TP CBOEM M3MEHEHNH CTAHOBMTCS M 3aTeM ocTaeTcs 1o abeo-
JNOTHOM BeJMUMHEe MeHbiIe JI060ro HAmepej 3aJAHHONO CKOJNbL
YIOAHO MAJIOTO NOJOMKMTENBHOTO THCIIA €3

|af <e. (4.1)

Hanpuwmep, Apo6s 1/x npu HeOrpaHMueHHOM BospacraHum aGeo-
JUHOTHOM BEIMUMHBI X ABJsiercs Geckoneuno manoi seanumnoir. Kax
6b1 MaJI0 Hi GBLIO JAHHOE TOJIOMKUTENLHOE YUCIIO € TP HEOTPAHMYeH
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HOM BO3DACTAHMMA X, BEJMYMHA 1/X CTAHET M OCTAHETCA MEHbILE €,
T. e |1/x|<e.

Jlerxo mokasars, 4To GyHKIHA y = sin x npu x — 0 ecTh BesHuH-
Ha BeCKOHeUHO Manas, 1. e. sin x — 0.

He crtefiyer cMemmBaTh GeCKOHEUHO MAIYIO BeMYMHY ¢ HIUTOXK-
HO MaJIol, TaK KaK GeCKOHEYHO Majas ABJIAETCH BeJUYMHON mepe-
MEeHHOIf, 8 HUYTOXHO MaJas 0CTAETCH NOCTOAHHOM.

Hnaue roBops, HAKAKAA MOCTONHHAA BeMYMHA HE MOYKET GBITH
GeckoHeuHO MasIofi, TaK KaK OHa 110 aGCOMIOTHOM Be/MHHE He MOKeT
CTATH MEHBITE TI0BOTO, CKOJb YTOAHO MAJTONO HAIEPes 3a4AHHOTO IO~
JIO}KUTENBHOrO uucaa. VICKIoueHne U3 BCeX MOCTOSHHBIX BEJIHIUH
COCTABIIAET HYJib, NGO HYJIb BCEr/Ia MEHBIIE OG0T, CKOMBKO YTOAHO
MAJIOr0, NOJIOXKATeNbHOro uyncaa. IloaToMy Hyab cuuraercs Gecko-
HEYHO MaJIOii BeJIMYMHOI.

Tlpumepamn GECKOHEYHO MAJBIX BEJWYNH MOTYT CIY’KMTh 3HA-
wenus Gpynxumit: y = x> npu x — 0; y = x — L npn x — 1, y = 2% npu
x — —o00,





