HMY, I kypc, 26.03.2021
JINCTOK 3.

Huddepennupyemas bynxnusa F na uarepsane (a,b) HaszbiBaercs 1nepBooOpa3HOil uau HEOLpee-
JileHHbIM naTerpaiom dynkuuu f, ecim F = f. Tanee oboznadaem F = / f(z) dz. fcno, aro dyHKIMSA

F' omnpejiesiena ¢ TOYHOCTHIO 10 100aB/IEHNST KOHCTAHTHI.
Bamaua 1. PackiageiBas Ha mpocTeiiime Jpodu YKaXKUTe AJATOPUTM NHTErPUPOBAHUS TPOU3BOIBHOMN

panuoHanbHON dynkmpm. Hafinnre [ ——— dx.
1+2

Bagaua 2. Halinnre Bce Takue HempepbiBHbIE (DyHKIMU F, aro F' muddepenimpyema BCIOIY KpPOMe
He GoJlee YeM CYeTHOTO MHOXKeCTBa Todek u F/ = f rie

1 x?

(a) f(z) = (=11, (b) f(a) = (¢) f(z) = 5, ¢ € (0,7/2).

(sin? 2 + 2 cos? x)?’ (xsinx + cosx)

Sanada 3.
(a) Ilycte G = /g(y) dy m F = /f(m) dx wa (a,b). Hdoxkaxwure, uro auddepeHnupyemas

dbyuxius y(z) yaosrersopsier ypasuenuio g(y)y' = f(x) wa uarepsane (a,b) TOrma u TOJLKO TOMJA,

koryia BepHo pasencTBo G(y(x)) = F(x) + C nns Beex x € (a,b) n Hekoroporo C. Permmnre ypaBHenne
y = \y.

(b) (OctreBanne waitanka) Mcxoms 13 TOTO, 9TO CKOPOCTH OCTBIBAHUS TaifHUKA ITPOTOPINOHAIBHA
Pa3HOCTH €0 TeMIIEPATYPHI U TEMIIEPATYPHI BO3/YXa, BBIBEIUTE 3aBHCHMOCTH TEMIIEPATYDHI TailHHKa
OT BPEMEHH U OIIEHUTE BPEMs €r0 OCTHLIBAHUS /10 KOMHATHON T€MIIePATyPHI.

(¢c) (Boagmbie gachl) VI3BECTHO, YTO CKOPOCTH UCTEYEHUS BOJBI M3 HEOOIBIIOTO OTBEPCTHST HA JIHE
cocy/la JIOCTATOYHO TOYHO MOXKET OBbIThb BbluucieHa 1o ¢dopmyste 0,64/2gH, Tjie g — yCKOpeHUe CHJIbI
TszecTn, & H — BblcoTa ypoBHS BOAbI HaJT orBepcrreM. Kakyro dhopMmy /1072KeH UMETh COCY/, SBJISIO-
IIU{CA TEJOM BpAIEHHs, YTOObI IPU CTEIEHNH M3 HEro BOJILI YPOBEHD BOJIBI IOHIZKAJICS PABHOMEDPHO?

Bajsraga 4. Haiigure:
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(b) /0 flx)+ f(1—) dx, vne f — menpeprisra wa [0, 1] u f >0,

1
(c) /1 f(z)dx, tne f — menpepwisra Ha [—1,1] u pf(x) + qf(—z) =1, p+ ¢ # 0.

Samaga 5.
(a) Ilycrs ¢ — Beimykias ¢yukmms #va R, f — #enpepwiBHag dbyukmus u f > 0. Jokaxwure

nepasencTso Vencena; w</1 f(z) da:) < /1 U(f(x))de.
0 0

1 1/p
(b) Tycre f > 0 — menpepbiras dhynaknua. Haiigure lim ( / Jid d:n)
0

p—+00
Bagaua 6. [Iycre f : [1;4+00) — (0; +00) — MoHOTOHHO yObIBarOIasi HenpepbiBHas (yHKiws. [lo-
M
KaKuTe, 9To psg y .. f(n) CXoAuTCa TOrga U TOIBKO TOTAQ, KOUja CymecTsyeT limps oo / f(z)dx.
1
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n nPlnin’

UccnenyiiTe cCXOMUMOCTD Psifia »

M
Ecnn cymecreyer npegen limps oo / f(x)dx, To rosopsar, uro f uHTerpupyema Ha [a,+00) B
a

+o0o
HecOOCTBEHHOM CMbICJIE€ M 3HAYEHUE IIpejesa 0003HAYAI0T Yepe3 f(x)dx.



Bagaua 7.(iinep) Ipegnonoxum, aro dbyuxiusa f wenpepbisao auddepennupyema wa [1, +00).
Torga BepHO paBEeHCTBO

" = fn+ [ f@det [ e @)
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Bamaua 8. [ycts f — aBawie HenpepwisHO mudbdepernnupyema ma [0, +00), mpuaem |f|? u |f”|?
wrTerpupyemsr ga [0, +00). Jlokaxmute, uto |f|?> maTerpupyema na [0, +00).

rae {z} — npobuast wacts wncaa x. O6OCHYHTe CXOMUMOCTH Psia .

BamernMm, aro dxy (muddepennnan dyaknun f(r) = xp) geasiercs guHeiiHo# dyuknneir na R,
OpuYeM BCAKad JuHelHas (yHknng L MoxkeT ObITh 3amucada B Buge L = ajdri + aodxo + ... +
andx,. Ecmu 3amano otobpaxkenne w: & — L;, COMOCTABIAONEE Kak 0 TOUKE OTKPHITOTO MHOKECTBA
U C R" nuneitayro dyaxnuio Ly, To roopst, aro Ha U 3anana 1-dopma w uan guddepennnanbaas
dbopma w crenenn 1. danee numem w(x) = aj(z)dry + ... + ap(z)dx,. Tumaaasrit npumep 1-dbopmbr
— muddepennman byukinun f. PopMy w MOXKHO TPOUHTErPUPOBATH N0 yiagkomy myTu 7: [0, 1] — U
creytormuM 06pazom:
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Kpusyo Mmoo mapamerpuzoBarh pasznuaubivu criocobamu. Hempepoisro auddepentnupyemas QyHK-
g t(7), orobpaxatomas [0, 1] ma [0, 1], HaseBaerca monycTrMoil 3ameHoit napamerpa, ecam t' # 0.

Bamaua 9. Jlokaykure, 9TO MOJY/Ib BHIDAKEHUSI fv W HE 3aBUCHUT OT JOMYCTUMON 3aMEHbI TTapaMeTpa
t(7), a 3HAK MEHSETCs WM HE MEHSETCH B 3ABHCHMOCTH OT OTPHIATETHHOCTU WU MOJOKUATETLHOCTH
dbyukuum ¢

Bamaua 10. Tokaxkure, 4To /df = f(v(1)) — f(~(0)).

v

Bagaua 11. ITycrs v — miajgkas 3amkuyTas (7(0) = (1)) kpuBasi Ha MJIOCKOCTH, HE IIPOXOJSIIA
gepes (0,0). Jlokaskure, 9TO BBIPDAZKEHWE
1 xdy — ydx
o y i y?
paBHO 1esiomy uncty. Haiianre 1o qncno ns caydas, koraa y(t) = (cosnt, sinnt). Kakos reomerpu-
YeCKHUil CMBICJI HTOTO MeJIoro yucia’
YKa3aHue: BLIYUCIUTE d(arctg%).
Ecsu dpopma gasercs nuddepeHiinasoM HEKOTOPoit (DYHKIUYM, TO TOBOPST, 9T0 3Ta (DOpMa TOUHAS.
N3 zamaqan 11 Buamo, 9To He Besikasd 1-chopma ABISIETCS TOIHOM.
Bagaua 12. Ilycre a(z) — Henpepoisro anddepennnpyembie dbyaximu Ha R™. TIpeamnonokum, ato
‘g‘;’; = gg)i. Hoxaxkute, aro dpopma a1dxry + . ..+ apdx, seasgercs nudepeHImasoMm HeKOTOPoit (pyHK-
uun f

1
Ykazanue: f(x) = / zra1(tz) + ... + zpan(tz) dt.
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