Hecob6cTBeHHBIN MHTerpan I-ro poaa
MycTb pyHKUMa f (z) onpeaeneHa U HeENpepbiBHa NPU BCeX 3HAYEHUAX T TakuX, YTo @ < & < + 00. PaccMOTpUM UHTErpan
b
1(b) = [ f(z)dz

3TOT MHTErPan UMEET CMbICH Npu MioBom b > a. Mpwu n3mereHnn b MHTErpan U3MEHAETCA, OH ABNAETCA HENPEPLIBHOM MyHKUMER b.

Onpefenexne. Ecnu CyLecTeyeT KOHEYHbIA npeaen
b
lim [ f(z)da.
byt ooy
TO 3TOT NPeAen Ha3blBaloT HECOGCTBEHHBIM MHTErpanoM oT yHkuuK f () Ha uHTepeane |a, + 00) 1 0603HaYarkT Tak:
t 00
| f(z)dz
a
CnepoBaTenbHO, NO ONPEAENEHNUI0, UMEEM:

+ o0 b
[ f(@)de= lm [f(z)dz.

oo b
[OBOPAT, B 3TOM Cnyyae HecobcTeeHHbIi uiterpan [ f () dz cywecmeyem unu cxodumes. Ecnn [ f (z) dz npu b — + 00 He umeet
a a

| 00

KOHeuHoro npegena, To rosopat, yto [ f (x) dx He cywecmesyem unu pacxodumes.
a



Mpumep HU-I
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cnenoBaTenbHO, MHTErparn pacxoauTca.



Mpumep HU-I 2
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MpumMep 2. BblYUCTIUTL MHTErPan
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Hecob6cTBeHHbIE UHTerpansl ll-ro poga

Onpenenenue. MycTe yHKUMA f () onpeneneHa Ha uHTepeane [a; b), orpannyeHa Ha nioGom oTpeske [a; €], a Ana nGoro € > 0,
HEOrpaH1yYeHa B NGO £€—OKPECTHOCTH Toukn b. MycTb Ha NioGom oTpeske [a; €] pyHkuna f () uHTerpupyema, T.e. cywjecTeyeT

£
onpefeneHHbI MHTerpan ff (z) dz npu nioBom a < € < b. Torga, ecnu cyLLecTByeT KOHEYHBIA Npeaen
a

lim af f () dz,

b
TO €r0 Ha3bIBAIOT HECOGCMBEHHBIM UHME2panom emopo2o poda u obostavatT [ f (z) de.
a
b €

B 3TOM Cny4yae roBOpAT, YTO MHTerpan f f () dx cywecTeyeT unu cxoguTca. ECnu ke npeaen li{;n0 f f (z) dz He cywecTsyeT unu
a €-39=-Va

OecKOHeYeH, TO rOBOPAT, YTO UHTErpan pacxoauTCa.



Mpumep HU-II

Mpumep 3. BbIYUCINTE UHTErPan f j_'f_zd:c
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Mpumep HU-II 2
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Mpumep 4. BbiucnTs uHterpan [
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Pe weHue. No onpeaeneHunio
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CNnenoBaTenbHO, MHTErpan pacxoauTca.




N PU3HAKN CXOOUMOCTHU

Teopema (JOCTATOYHBIA NPU3HAK CXOAUMOCTU, NPU3HAK CPaBHEHWUA B (DOpMe HepaBeHCTB). Eciu 015 8CeX T = @ 8bINONHACMCS HepaseHCemeo
b

0 < f(z) < g(z), unubo b = +o00, nudo pyHkyus f (x) He onpedenexa 8 moyke b, mo u3 cxodumocmu uHmezpana f g (z) dx cnedyem
a

b b b
cxodumocms unmezpana [ f (z) dz, a us pacxodumocmu [ f (z) dx cnedyem pacxodumocms [ g () de.
a a a

TeopeMa (0CTATOYHbI NPU3HAK CXOAUMOCTH, NPU3HAK CPABHEHUA B NpeaentHoin gopme). Mycms f(z) > 0ug(z) > 0V z € [a,b), 20e
b

nu6o b = +00, nubo gyHkuus f (z) He onpedene+Ha e modke b, u lin% % = A, 0 < A < +o0, mozda usmezpanst [ f (z)dz u
Z— a

b
f g (z) dx 0d+HospemeHHO cx00amces Unu pacxodsmces.
a

MNpu NPUMEHEHUU NPU3HAKOB CPaBHEHWUA UCCNeayeMbli MHTErpan CPaBHMBAIKOT C U3BECTHBIMW UHTErpanaMu

{00

V] % cxoauTcs npu p > 1, pacxogutca npup < 1
1

|&

1
f o5 CX0aMTCA Npu p << 1, pacxogutca npu p = 1
0



NMpumep uccnegoeaHusa Ha cxogumoctb HU-I
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Mpumep 5. ViccnenoBaTth Ha CX0AMMOCTb MHTErpan I _dzx.

pumep en n p of W

PeweHune Takkak f(z) = z > 0anascexx € |0;+00)unpu x — +00:
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u unterpan [ \/’;_lda: — OnpeaeneHHsIi, paBeH KakoMY-To KOHEYHOMY NOMOKUTENBHOMY yncny, @ uHTerpan [ ‘/’i_ld:c pacxoauTcs, TO
o VZH 1 =

MCXOAHBIA MHTErpan pacxoauTs.



NMpumMmep uccnegoeaHua Ha cxogumocTtb HU-I 2
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Mpumep 6. MiccnenosaTb Ha CXOAMMOCTb UHTEMPan f
2

dz
In®z’

PeweHune Takkaklnz < z® gnascexx >2una > 0. 10
1 1

In®z zla®

B yacTHOCTH, 3T0 HepaBeHCTBO BepHo AN 0 < a < % Ho ansa Takux 3HaveHun a, ctenerdb 0 < 3a < 1, cnegogaTtenbHo, MHTErpan

dz
Isd

pacxoauTca, a, 3HaYMT, N0 NPU3HAKY CpaBHEHUA B (DOpMe HEPaBEHCTB PAcXOAMTCHE M UCXOAHBIM MHTErpan.
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NMpumep 7. UccneaoBaTb Ha CXOAMMOCTL MHTErpan f v
0
PeweHwue. Tak kak ana nwbdbix z > 0
1 1
Tt g
a MHTerpan
{00 d b ;
= = lim g | (—— + 1) = 1 — cxoauTca,
0 £ bHoobf HCX)( )'0 b 400 eb

TO UCXOAHbIM MHTErpan cxoauTcs no NpU3HaKy cpaBHEHUA B (DOPME HEPABEHCTB.



NMpumMmep nccnegoeaHua Ha cxogumocTtb HU-II
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dz
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Mpumep 8. MccnenosaTth Ha CXO,QMMOCbe
0

Pe weHu e MNogbiHTerpantHas MyHKUMA HenpepbiBHa Ha uHtepsane (0; 1] u He onpeaeneHa B Touke T = 0.

1

X -

Tak KakK “1_3‘ ~ ﬁ — ﬁ npu x — 0, a uHTErpan fﬁdm pacxoauTca (CTENEHb & B 3HAMEHaTene paeHa 2 > 1), TO U UCXOAHbIA MHTErpan
0

pacxoanTCA.

l xr
Mpumep 9. Mccneosatb Ha CXOAUMOCT [ ﬁdz
0

PeweHu e MNogbiHTerpantHas MyHKUMA HEeNpepbiBHa Ha nHTepsane [0; 1) u He onpeaeneHa B Touke T = 1.

Tak Kak
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CXOAQMUTCA, TO U UCXOAHbLIAN UHTErpan CXOQUTCA.



Mpumep 10. MccnenoBaTte Ha CXOQUMOCTb MHTErpan f

2_9
o

PeweHue. MNoablHTErpanbHas MyHKUWA He onpefeneHa B ToYKax & = 3 nx = —3 (B 3TMX TOYKaxX 3HameHaTesnb noanHTerpaanoﬁ apobu
ofpallaeTca B HOMb), cneaoBaTenbHO, pa3obbeM MHTErpan Ha CyMMY MHTErpanos
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34ech In % nony4yeH npuMeHeHUeEM CBOWUCTB norapudmMa K pasHoCcTK

2In16 — JIn5 = In /16 —ln\/5=1n%

Mpenen lim = i
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| HE CYLECTBYET.

TaK KaK YucnuTenb 1 3HaMmeHaTenb Apobu B apryMeHTe norapudma CTPEMATCA K HYMO W 3aBUCAT OT pasHblX NEPEMEHHbIX, CNefoBaTeNbHO,
HEONpeaeneHHoCTb

. = [2] npue +3—-0us—+3-0

PacKpbiTh HENb3A. TakuM 06pasoM, MHTErpan pacxoauTca.



WccneayitTe uHTerpanbl Ha CX0AMMOCTb
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WccneayiTe uHTerpanbi Ha CXOAWMOCTb
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YKasaTb BCe pacxogalmecs uHTerpansl
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Mccneposate MHTErpanbl Ha CX0AUMOCTb
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