	Методические указания к дистанционному занятию

по дисциплине «Математика»

дата проведения занятия: 27.03.2020 г. 

Тема: Определенный интеграл

Здравствуйте, ребята! Сегодня мы начинаем изучение совершенно новой для вас темы. Пусть вас не пугают новые понятия. Тема сегодняшняя не сложная. Вы легко ее освоите. Чтобы лучше понять, нужно повторить материал прошлого занятия – тема «Первообразная» (§ 48).
Задание: 

1. Внимательно прочитайте §49. Письменно в тетради ответьте на следующие вопросы:

а) Что такое определенный интеграл? Как он обозначается? Как читается запись, обозначающая определенный интеграл?

б) Запишите геометрический смысл определенного интеграла.

в) Связь между первообразной и определенным интегралом выражается формулой Ньютона-Лейбница. Запишите соответствующую теорему.

г) Как записать формулу Ньютона-Лейбница, используя «двойную подстановку».

д) Запишите три примера вычисления определенного интеграла.

е) Запишите два основных свойства определенного интеграла.

ж) Запишите примеры вычисления площадей плоских фигур с помощью определенного интеграла.

2. Рассмотрите примеры решения задач и запишите их в тетрадь. 

3. Выполните домашнее задание.

3. Письменное задание и домашнюю работу отправьте на проверку на электронный адрес iralex55@yandex.ru (можно в виде фотографии) или  в Вайбер, Ватсап на номер 8(983)155-9831. Срок сдачи письменных заданий по данной теме – не позднее  31.03.2020 г.

	[image: image1.jpg]Ipnvep 5. Bazan 3axom usMeHemHT CKODOCTH OT BpeMEHW
v = —5sin 2¢. HailTu 3aK0H ABUKeHUA § = s(t), ecnu msBecTHO,
4TO B MOMEHT BpeMeny ¢ = () KOOpAMHATA TOYKH ObIia pasHa 1,5
(r. e. 5(0) =1,5). :

Pemenwne. Tak Kak CKOPOCTE — IPOH3BONHAL KOODAUHATEL KaK
(dYHROUE BpeMeHH, TO HAM IPeXe BCOro HY:KHEO HalTH nepBooGpas:
HYI0 JJIfL CKODOCTH, T. €. HEPBOOGPAZHYIO s GYHRINY v = —5 sin 2.

OnHoit 13 TakKX TePBOOGPABHEIX ABIACTCS dyarnug s =—5- % -(—cos2t),
T. . 8§ = 2,5¢0s 2, a BCe HEPROOOPABHEIE HMEIOT BH]J, i :
s=2,5c0os2¢t + C. @

Trobrr Haifry 3HAYEHME MOCTOARHOH C, BOCIONb3YeMCH HAUAJE:
HEIME yeaosuamm: $(0) = 1,5. Ilogcrasus » dopmyry (1) suaueHus
t =0, s=1,5, moayumm:

1,5 =2,5-cos0 + C;
1,6=2,5+0¢;
C=-1.

IoacTasus natiner=oe sEavenme C B dopmyny (1), nomryaum m:

TePecylmui HAC 3aKOH ABMKEHUS,

s=2,5¢c082¢ — 1. <H

Boupocs! aaa camonposeprn

1. YTo HA3HIBAIOT NePBOOGPABHOH A7 byrrnuu y = f(x)?
2, Yraure 00 gRe mepBoOOpAasHLle AIa Kamuon ua CIEAYIOOTAX

dyEKOMiE: a) y = 2% 6) y = \/;; B) y = %; r)y =sin'x; 1) y = cos x;
e) y=e.

3. Kaxue u3 IpUBEIEHHLIX HUMKE YTBEDIKACHHUI 0 nBYX GYHKIHAX,
MMEIOMUX 1IepBooGpasHble, BEPHEI, 4 Kakdme — HeT: ) IepBooGpas:
Had CyMMEL DABHA CYMMe NepBooGpasHEIX; G) MepEooGpasHas upo-
W3Be/ICHNs DABH MPOM3BEJEHUI0 LiePBOOGDA3HEIX; B) MEepBOOGDAa3-
Hasi PASHOCTH PaBHA PasHOCTH LePBOOGDABHEIX; T) neppoofpasHasm
TaCTHOrO PaBHA YACTHOMY LePBOOGpasHEIX?

4. Kakoe 3 IpUBEAEHEEIX HUMKE yTBED:KACHHH BEPHO, a KaKoe —
HeT: a) ecnu y = F(x) — mepsooGpasmas mis byaxnmm y = f(x), To
y = kF(kx + b) — nepBoo6pasnas jus y = f(kx + b); 6) ecnu y = F(x) —

HepBooGpasras s GYEKOHY § = f(x), To ¥ = %F (kx + b) — mepso-
obpassas aus y = f(kx + b)?
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5. Haommure ofmiui BUA BCex MePBOOGPASHEIX A DYHKIMU
y = f(x), onpenenennoti na mpomerxxyTre X, €CIIE H3BECTHO, UTO F(x) —
OflHA. U3 IEePBOOOPA3HEBIX,

6. Haiizure MEOMECTBO IepBOOBPABHEIX NJIf KAIKIOH M3 cie-

Ayiomux QyHKnuk: a) y = %; 6) y = 2 sin x - 3 cos x; B) y = €%

5 .4
sinx . cos?x

2
ny= 3'm) y='3x1_ 7 e) ¥ = (1-52)°.

§ 49. Onpedenennbiii uvmezpan

1.-3a0auu, NPUBOdAULUE K HOHAMUIO
onpedeneHHo0z0 uHmezpana

3anaua 1 (oebuucienuu naowadu Kpueosuieiiiol mpaneyin );

B pexaproBoit npAMOYTroIbHOM cHCTEMe KoopAuHAT xOy Kana (-
rypa (puc. 224}, orpaHuueHHAs OChI0 X, IPAMBIMA X = a, X = b (@ < b)
u rpad@KOM HelPepPHIEHOH ¥ HeOTDUIATEJbHON Ha OTpeske [a; b]
byERIUE I = f(x); HABOBEM 5Ty QUTYDPY KpueoiuHeilioll mpaneyueil.
TpebyeTcs BEIMHCINTS IEOMaAL KPABOIMHEHHON Tpaleuy. .

Pemenwue. TeoMeTpus AaeT HAM DeHeNTH JJif BRIUMCICHHS
nIomaze MEOTOYTONBPHAKOB M HEKOTOPEIX dacreir Kpyra (cexropa,
cerMenTa). MCHONb3ysA reOMETPHYECKNE COOOPasKeHHA, MBI CyMeeM
HaiTYH IWIIE TPUGIHKeHHOE 3HAYeHNE NCKOMOH [MIOMAH, Paccy Aas
CIIeAYIOMUM 06pasoM. .

PazobreM orpesox [a; b] (oc=o-

BaHHE KPMBOJIHHEHHOHN Tpanenuw) /
Ha 17 PaBHEIX FacTei; 3TO pas- )
OreHNe OCYINECTBEM € HOMOIILIO K AT
TOUEK Xi, Xz, X35 vev s Ly Liays ves 5

X,y IIpoBeném aepes st ‘rouKH
npaMEle, ODapajjielbHEIe OCKH Y.
Toraa sajaHnas KpPWBOJUMHeHEAR
Tpamenus paso0beTcs Ha n gacTei,
Ha n y3eHBKEX cToubuKoB., ILio-
maze Beell TparemAy paBHa CyMMe
nIoIIaseil CTONGHKOE.

Pacemorpum oraexsHO k- crom-
OUK, T. €. KDUBOIVHEHAHYIO TPaIe-
M0, OCHOBAHMEM KOTODPOH  CIY-
SKUT 0TPesoX [x:; x,i1]. ‘Bamennm

A

Puc. 224
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€r0. IPAMOYTONBLHUKOM C TeM K6 OCHOBAaHWEM H BHICOTOH, DABHOLZ
f(z:) (pme. 225); Inomazs TIPAMOYrONBHUKA PaBHA f(x)- Ax,, e
Ax, — gnuma orpesxa [%45 %4.1]; ecrecTBemmo cumrars COCTaRJCHHOS
TpOHBBe/IeHNe. IPHGIMKEHEBIM 3HAYCHHEEM Iomazy k-ro eronbuka,

Ecnu reneps cremars o sxe canmoe CO BCeMU OCTAIBHBIMY CTONGH-
KaMu, TO IPHAeM K CIeAYIOMEMY DesyibTaTy: wromane S 3azaHHOM} |
kpuBOMRHEHHOH Tpamenun UpubIHKeRHO PasHa wromana S, cTymes-
HATOH QUIYpEL, cocTaBNenHOl} 13 7t IPAMOYTONBHEKOB (pHc. 226):

S, = f(xo)Axy+ Fle)Ax, + f(x)Axp+ ...+
+H )AL+ flen)Ax, ;.

3zecr pagu exmHOOGpasns oB6o3HagenNH MED CHMTAEM, IT0 @ = Xo, b = x,,;
Axo — mawmma oTpeska [x0; 1], Ay — pnmEa oTpeska [x; x,] @ 1. i3
TPH DTOM, KAK ME! YCIOBHIMCEH BHImTe, Axg = Axy =Axy =... = Ax, ;.

Hrax, § = S,, npauem sto OpHGIMKeHHOe PABEHCTRO TeM TOYHEE;
uem Gosprre 7, : ' )

Ilo onpedenenuio 102Q2Q10M, XMO UCKOMAA NAOULAE KPpUBOAUHell-
ROl mpaneyuu paena npedeny nocaedosamensrocmuy (S.): .

S =-lim"§,.

-0

3amaga 2 (o GUlUCIeRUL MACCHL cmepKcna ),

Jan npavonnaefinnit HEOAHOPORHEIL cTepikeHs [a; b] (pre. 22 )57
TIOTHOCTS B TOYKE X BEIMHC/IASTCS IO tbopmyie p = p(x). Hafiru Macey ¢
CTEPIKEA, .

Pemenwue. Maccam TeJ1a, KaK U3BECTHO M3 Kypea dusmky, paBHA
HPOUSBENICHMIO ILTOTHOCTH P Ha 06hen V. (BMecTo o6bema Gepyr mio- -
Wann, ecay peds HAET o TUTOCKO - ILIACTHHE; BMECTO 0GhemMa GepyT
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AMUHY, €CIH Deus uAeT 0 mpsa-
MONMUEEHAOM cTepskHe Ges yduera
ero ronmuesr). Ho sror saxom
nefcTBYeT TonbKO Zms OZHOpPOI*
HEIX TeJ, T. e. B TexX chyuasx, KOrAa mwioTHOCTH mOCTOSHEA. [na
HEORHODOAHOTO CTEPIKHS HCIOAB3yeTes TOT #e MeTOJ, w0 Grrxr mpu-
MeHeH NPy penIeHuH 3agaum 1.

1) Pazobrem OTpesok [a; b] Ha n pasEEIxX TacTeH,

2) PacemoTpum E-i VHaCTOK [X4; %4,1] u Gygem CUATATH, YTO ILJIOT-
HOCTh BO BCEX TOYKAX 9TOTO YHACTKa HOCTOAHHA, a HUMEeHHO TaKas,
KaK, HaOpHUMeED, B TOUKe ;. Hrax, me CUATaeM, ITO P = p(x,).

3) Hatinem npu6rmmenuoe SHAUCHUE MaceH k-ro y4acrka, st0
OpubIMKeHHOS 3sHAYeHKe oBosHauuM m,:

™y = p(x)Ax;,

rae Ax;, KaK u B opepuAymned sazade, — mimma OTPeBKA [x3; x4,4].
4) Hatinem npu6mmxentoe 3HAYeHHe MACCHl CTEDPIH

m=S8,,
rHe S, =mo+ my +my 4 ... + My + sk By g=
= P(Xo)Axo + Pxy)Axy + p()AX, + ... + P, )Ax, ;.

5) ®usuaeckas macca PaBHa TIpefies1y 10CIeA0BATEIEHOCTH (S,)

lm lim g, 2

3agaua 3 (o nepemewenuu moyru ),

ITo mpsaiMoit aBmsweTcs MaTepUaNIbHASA TOUKA, SaBHCHMOCTS CKOpO-
CTH OT BDEMEHH BBIDAyKAeTCS tdopmynoii v = v(?). Hasiru nepeMenienue
TOUKHA 32 IPOMEKYTOK BpeMeHm [a; b].

Puc. 227

Pemenne. Ecau 651 ABIDKeHUe GEII0 DABHOMEDHEIM, TO 3azxaua
pemanace 651 O4€HE IPOCTO: § = UL, T. €. 8 = v(b— a). Hona HePaBHO-
MEPHOTO ABVIKEHWA IPUXOAUTCA HCIIOIB30BATE Te JKe HASH, HA KOTO-
PHIX GBIJIO OCHOBAHO pelmreHme ABYX HPeABLIAYITNX 3amay.,

1) Paspennm TPOMEXYTOK BpeMenu [a; b] Ba n paBEEIX wacreit,

2) Pacemorpuy TPOMENYTOK BDEMEHH [t,; tyi1] m Gygem CUMTATE,
9TO B 9TOT IPOMEMXYTOK BpeMeHw CKOPOCTE 6hLIa MOCTORHHEOH, TaKoif,
RaK B MOMeHT BpeMer™H. {;. Urax, bl CAMTAEM, ITO U = vi(fy); :

3) Hatinem NPHGIHIKEREOe 3HAWEHHE IepeMeIenns TOYKY 343
TPOMEXYyTOK BpeMeHH [4;; t,, 1], 8T0 puGIIIKEeREOE BHAYeHNE 0003HA-
TUM 8y

S = U(t)Aty

B o




 [image: image3.jpg]4) Hafigem npubamieHHOe 3sHATEHWE NEPEMEICHU S
s=8,,
THE 8, =S80+ 81 + 82+ o+ St eus + 8y g =
= V(t)Aty + V(E)AL + V(E)AEy+ oo + U(t,y-1)AErer.
5) VickoMoe mepeMeleEne PABHO TPy IIOCAeA0BATeHHOCTH (S.):

s = lim §,.

>0

Iopeesem wurorn. Pemenus Tpex pasiumvHHIX 3a1ad K OZHOR X
TO# e MaTemaTmuecKoll Mosenu. Muorme 3a4aYK U3 PaBIUYHBIX
obnacTelt HayK¥ U TeXHAKY UPABOZAT B TPOIIECCe DEIEHNUA K TAKOM
e Mojesu. SHAYNT, NAHHYIO MATEMATHYECKYIO MOJeXb Hajo cnenu-
IHHO M3YUYHTH, T. €.:

a) EPUCBOUTH ef HOBLIH TePMMUE;

6) BBeCTH IJIs1 Hee 0003HAUCHME;

B) HayumThes ¢ Hell paboTaTh.

IruM u 3afimemca.

2. MoHAMue onpedeneHHOZ0 UHMezpana

Hazam maremaTwgeckoe ommcaHme TOf MOJENH, KOTOpas GHLIA
DOCTPOeHA B TPEX PACCMOTPEHEHIX 3aiavuax AX1 QyHKRNmE y = f(x);
HENpepLIBHON (HO Heo0sA3aTebHO HeOTPUNATENBHON, KaK 570 IpES:
TOJArasiock B PACCMOTPEHHELIX 3a/lauax) Ha orpeske [a; b]:

1) pas6uraeM-oTpesok [a; b] Ha n paBHEBIX gacreii;

2) cocTaBageM cymmy

S, = f(xo)Axo+ f(x1)Ax: + f(x2)AX, +
toeHfE)AZ+ .. 2, )AX, 13

3) spramensgeM Hm S,
no o0

B xypce maremarnueckoro ananusa OKasaHO, UTO BTOT IPEJE
cJIydae HeUPEePLIBHOH (MM KYCOYHO-HEIPePLIBHOH) GYEKIMY CYIECT
ByeT. Ero HaspiEatoT onpesieIeHAEIM HETETPATOM OT GyHKIMH ¥ = f(x)
1o orpesky [a; b] n o6osmauaoT Tak: i

b

S f(x)dx

&

(wwrraroT: unmezpa. om a 8o 63 ah om uxe 8 uxc). Ynena a u b aasuma
npedenanu unmespuposariLs (COOTBETCTERHHEO HUMHUM ¥ BEPXHILM).
3ameuanue. IlpurejeM HpasAONOZOBHYIO BEDCHIO TIPOHCX O CH)

YKa3aHHBIX 0003HAYECHUS K TepMHAHA: S — CTHJIM30BaHHas OyxBa S (summa
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f(x)dx — mamomumamwme o cmaraembrx BAAa f(x))Ax;, B3 KOTODHIX cocrouT
cymma S,. Camo coso unmezpas TPOMCXOAMT OT TATHHCKOTO CNOBa infeger —
«neasiti». Ynorpebmerue sroro TEPMUHA BIIOJHE OLDAaBAAHHO: BCIOMHHTE,
Kakoi cumeicn BRJAALIBAETCA B PYCCKOM SIBEIKE B CHOBO uHmezpayus —
BOCCTAHOBJIENTE, BOCIONHEHNE, BOCCOCAMHEHNE, T, €, HTO Hporece, BeAymui
¥ COCTORHHI0 CBASAHHOCTE OTAE/IBHLIX wacTell B menoe. B LOCTPOEHHOH Ma-
TEMATHYECKOH MOJeV Pedh DaKTUTECKH HAeT O BOCCOEAMHEHHE IIENOr0 IO
OTHEJLHBIM YACTAM (HAUPHMED, O HAXOMTCHUN Beed ILIOIHAMH HO ILIOMIANAN
CTONGHKOB, Kak Obiio B sanaue 1).

Bepremca x Tpem pacemorpemmmiM mhime sajavam. Ompenenenue
TIOMWANY, RaHHOe B 3ajiade 1, Teleph MOXKEO Iepemucars caeny-
omuM ofpasom:

4
8 = {fx)ax, ¢))

&

3%eck S ~— IIOMAAL KPHBOAMHEHHON Tpallemuy, u300pakeHHON Ha
puc. 224. B srom cocromT zeomempusecrkuil cmoicn onpedenennozo
unmezpaaa.
Onpezenenye Maceet m npaMomMEEHEOTO HEOLHOPOAHOTO CTEDEA
¢ ILIOTHOCTBIO P(X), JaHHOE B 3afaue 2, MOMKHO LepenucaTs TaK:
b

m= Sp(x)d?c.

B arom cocront gusuueckuil cmbicn onpedenrentozo unmezpana.
Haxomren, onpegenenne nepemererus s TOYKH, ABISKYINeca no
TPAMO¥ CO CKOPOCTHIO ¥ = v(t), 3a TPOMEXYTOK BPEMeHH OT ¢ = @ 0
t = b, naHHOe B 3amaue 3, MOXKHO nepenncaTh Tax:
b

s = \uydt.
3
3’1‘0 elge ogHo @Hsmqecxoe HCTOJKOBaHUE OOPeIeNIEHHEOIO MHTEr-
pana.

3. ®opmyna HoiomoHa — Jeii6Huua

¥ sac, HaBepHOe, BOSHUK BOIPOC: KAKAN CBAZL MeXTy ONpesieseH-
HbIM HHTETPALOM, 0 KOTOPOM HAET peub B § 49, u neprooGpaszmoi,
0 KOTOPO# mIta peus B § 487

Kumou x pasragke naer sagaua 3. C ool CTOPOHEI, HepeMenteHue
# TOUKH, NBHKYINEHECS IO mPAMOI €O CKOPOCTHIO U = v(t), Ba mpome-

MYTOK BPeMEeHM OT £ = ¢ 10 ¢ = b BLITHCARETCA o (hopmyiie
b

s = Yoyt

&
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[image: image4.jpg]C apyroit cropomst, xoopauEaTA ABHKYITEHCA TOUKY ecTh HepBo-
ofpasHas XIA cROPOCTE — 0GOZHAYUM ee $(t); smauur, mepeme-
enue s BeIpaxkaerca Gopmyrnoi s = s(b) — s(a). B mrore noxy-
qaem:

b
Yoyt = sv) - s(a),
F
rie s(t) — nepsoobpasHas mias v(#).
B xypce maremarndeckoro asanusa goxasana CIeAYIOIas TeopeMa.

Teopema. Ecin dbyaxuus Yy = f(x) nempepriBEa Ha oTpeske [e; b],
TO cupasenania gopmyna
b

\fw)dx = F@) ~ Fe),

&

rae F(x) — nepsoo6pasnan ans f(x).

IIpusenennyo hopMyry 06bI9HO HABHLIBAIOT dopmynoti Heromo-
na — Jleld6nuya B decTs aMIIHHCKOTO ¢usnka Hcaaka HeooToHA
(1643-—1727) u memerntxoro dunocopa Mordpuza Jeiibuuna (1646—
1716), monyumemux ee HezaBHCHMO APYF OT APYTa M OPAKTHUYECKH
OZHOBPEMEHHO.

Ha npaxture BMecTo sanucn F(b) ~ F(a) ucnonssyior samucs F(x)
b

(ee HaBBIBAIOT MHOTNA JB01iHO0IL nodecmanoeroit) u, COOTBETCTBEHHO,
a

UepennuchBaoT hopmyry Herotroma — Jleitbuuna B Takom BUJE:

3
§ fx)dx = Fx)

b
a
Brruncaas olpeseneHHEIH UHTErpayl, CHauana HaXOgAT OepBo-

06pasnyio, a 3aTeM OCYLIECTRISIOT ABOHHYIO IOACTAHOBKY,

3
IIpumep 1. Berumeaurs Sx3dx.
i 4

4

Pemenune. ITeprooGpasmoit B % cysemT 54— BHéan,
2 3 4 .
sge= X0 8 D81 1 3
_Slxdx—4 =% T = -2 =20 <= 3

Iipumep 2. Boruncaurs nI0Mmank QUrypH, OrPAHWYEHHON Of-
HOH IOLYBONHOE CHHYCOUIH Y = Sinx U 0ChIo aberguee.
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[T Yj
=sin x

-1 Yy ¥ = % fosll |

T2
0 EANES 1 %
01 8 | X
Ll
Puc. 228 Puc. 229

Pemerue. MoxHO B3ATH moTyBOAHY CHUHYCOMABI OT TOUKH
% =0 fo Toukm x = 7 (pmc. 228) U BOCTIOTBIOBATHCS dopmysroi (1)
IpY CcreAylomux yerxopuax: ¢ = 0, b = 7, f(x) = sinzx. Hony-
quM:

P
n
S = Ssinxdx =—cosx| =
5 0
=~(cosT —cos0) = —(-1 - 1) =2
(B Tponecce BEHYMCTOHMI MBI yuam, aTO nepBoobpasHoi ana sinx
ABJIACTCA —COS X).
Omeem: S = 2.

IIpumep 3. Beramenmrs mnomazs duryps:, OTPAEMYEHHOH JIMHN-
aMu y = 3/;, y=0,x=8.

Pemenue. Purypa, mromans KOTOPOH Tpelyercs BRUHCIMTS,
nsofpakeHa Ha pucynkre 229. Mmeem

8 1
1 31 s 48 4 4
_ (s T =38 .,35| -8 . (af_qa3) =
S—§\/§dx—§xdx—%+lo 3.4 =8 (sh_of)
=% .16-0)=12
=2 )=12.

Omeem: S = 12.

Onupasics na hopmyay HeoTora — Jleftbruna, MoxEO mONYINTE
ABA CBOMCTEA OMPeREeHHOTO HHTErpaia.

Ceoiicmeo 1. Usrerpan ot CYMMBI (PYHKIUI PaBeH CyMMe WHTer-

paJos:
4

b b
S(f(x) + g(x))dx = Sf(x)dx + Sg(x)dx.

@ &
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[image: image5.jpg]Hoxasarenserso. Ecaun F(x) — mepBooGpasras mms f(x), a A
G(x) — mepsooGpasnas msist 8(x), To F(x) + G(x) — meprooGpazmas 3
Ansa f(x) + g(x). Torna

b

St + e@nax = @) +a) lb =
= (F(b) + G(@®)) - (F(a) +b G(a)) = (F(b) - F(a)) + (G(®) ~ G(a)) =
b

= Sf(x)dx+Sg(x)dx. °

Ceoiicmeo 2. TlocToanusii MHEORETE T, MOXHO BBIHECTH 34 3HAK
HHTerpaa:

§kf(x)dx =k §f(x)dx.

4. BblMuC/eHue nnowadeii nAoCKUx uzyp
€ homowybio onpedenesHozo uHmezpana

C momoIms10 HHTErpata MOMKHO BBIYHCJIATH IJIOMIALK He TOJbKO '}
KPUROIHHEHHEIX TDAIENAH TATIA TOH, TTO UPE/ICTABICHA HA DHCYHEe 224,
HO ¥ ILTOCKUX Quryp Gosee ¢I0xKHOTO Buza, HalpUMED TAKOro, KOTo-
7 Dhifi IpezicTaBaen Ba pucyHKe 230.
®@urypa P orpaamuena TIpAMBIMA
*=a, ¥ = b u rpadpuravu merpe-
DBIBHEIX DyHKOHI § = f(x), y = g(x),
npryeM Ha oTpeske [a; b] BrImoi-
HAeTCs HepaBeHCTBO g(x) < f(x). !
Y1068l BEITHCAUTE mromans S Ta:
Kol (uryprr, 6ynem AefcTBOBATE
caenyomuM o6pasom.

Brimoxsum napannensuLmi me
DeHOC uryprr P wa m efwawIL BBEpK.
(m > 0) Tax, aT0BH ¢urypa P
OKa32J1aCk PACIIONOMXEHHOR B KOOD
AVHATHOW HIOCKOCTH BBHIIIE OCH
abenmee (pme. 231). Teneps om
OTpPaHWYEeHA CBEPXY M CHHU3Y Ipa:
buramu dyurnonit y = fx) + m
Y = g(x) + m, npuaem obe (PYHKNYE HeNpePHIBELL ¥ HOOTPHIATEbHE :
Ha orpeske [a; b]. Umeem: '

1

-y = f(x)~

&lx)

Puc. 230

b 1
8 = Suacn = Suoer = Suamn = \(2) + madtx ~ \(e(a) + myde =

b 13
= Y@+ m) - @) + myax = ) - eapa.
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Y, T
et
y=flx)+m
D
P Bl
y=glx)+m
A
(2] a b BE
| l
Puc. 231

Wrax, naowade S duzypes, 0ZPAHULeHHOTL hpmumu x=a,x=b
u zpauranu Gyniyii y = f(x), Y = g(x), HenpepvisHuix na ompesice
[a; b] u marux; ymo dna awboz0 x us ompeswa [a; b} ebinoanaemes
Hepasercmeo g(x) < f(x); evtuucasemes no dopmyne

b
8= {() - gnaz. @

Tpuvep 4. Berurenurs mwiomans (UryphHl, OrpaHudeHHOMN MPAMBIVNG
y=0,x=1,x=enrgnep60nbi«‘1y=%. Cla

Pemenne. Peus uger o Bhrancirenun TUIOMIAAH. KPUBOJTUHEHHON
Tpalenuy, u300pakeHHONR Ha pucyHke 232, Mmeen:

s;g%: Inx

" .
=Ine-Ini=1-0=1. <m
1 . .
IIpnmep 5. Beraweanrs UZOIAAL QUIYDHL, OTPAHNYEHHON HPAMON
Y =x — 2 w napaGonott y = x% — 4x + 2. ) :
Pemenmne. Ipamyio y = x — 2 MosxHO TOCTPOXTS 10 ToUkKam (2; 0)
u (0; ~2) (puc. 233). AGenuccy BePImIUHLL Hapabosinl Hakifem us ye-
noBEA Y = 0. meem: o
: . Y=(x*-4x+ 2y =2x - 4
2x —4=0;
x.=2:
Bentx=2,r0y=22~4.242=-9.
3HawuT, BepUMEOH IapaboIE! caysxuT Touka (2; ~2), a ocklo ma-
paboxnsr — mpamas x-= 2. BosbMen npe IapBL TOYEK; CHMMETPHYHBIX
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Puc. 232 Puc. 233

OTHOCHTENBHO OCH I1apaGoisT: (1; -1) m (3; 1), (0; 2) u (4; 2), u mo-
cTpouM napabosy wo maTH rowkam (puc. 233). ITapabosua u upAMas
liepecekaiorca B Toukax A u B, gas OTHICKAHUA abCIINCC BTHX TOUeK
Ha[0 PelINTh ypaBHeHue x2 — 4x + 2=x-2,

Haxoamm nocrregosarensuo:

X% -~ 5x +4 =0
x;=1; x, = 4.

®urypa, TIomank KOTOPo mamo HalTH, OTPAHUHMEHA NUHMIME
y=2x*~4x + 2 (camay) my = x — 2 (cBepxy). Moxmo CUKTATH,
HTO ¢ GOKOB aTa durypa OrPaHuYeHa NPAMBIME x = 1 u x = 4, Bua-
TUT, AL BEYHCNEHUA IIONIALN GUTYDEI MOSKEO MpEMeHMTE dop-
Myxy (2):
4

4
S=S(x—2)—(x2—4x+2))dx=S(5x—x2~4)dx=
3 1

(8 _ % _
"(7 3 4x)

4:(5‘£4£~4-4)_(5.1—2—3—4-1):4,5_
1

Omsem: S = 4,5,

Bonpocsr paa CAMOTIPOREPKM

1. Yro HassiBaor ONPENeIIeHHEIM WHTErDAOM OT hyHKIuH Yy = f(x)
no orpesky [a; b]? Kak ofozmauaeres OTIpejieJIeHHbIH nHTerpan?

2. B uem cocrour TEOMeTPUYeCKNY CMBICH ONpEeNeeHHOTO HHETe-
rpana?

3. B uem cocrour dusudeckuit cmeicn OTpesleNIeHHOr0 NHTerpana?
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4. Batummre dopmysiry Hetorona — Jle#tGrnna gas BRYUCHCHIA
OTIPeJeNeHHOI0 MHTerpaa.

5. llpumenure dbopmyay Hroioroma — Jleitbunna gas Bhramc-
3
5 5 3 7
MEeHUA UHTerpasa: a) Si; 6) S@ B) Ssin xdx; 1) Scos xdx;
1 % 1% 0 z
2

3
n \8x%z.
1

6. UTo Taroe KpuBOIUHEHHAS Tpanenus?

7. Kak Brrqmcurs HTOMAaAh KPUBOTMHEAHON TPANCNIY, OTDaHH-
YCHHON MmEusMu y =0, x =3, x = 5, Y = f(x), tne y = f(x) — mempe-
DEIBHAfl HeOTPHUIaTeNbHAA GYHKIUA Ha OTPE3Ke [3; 5]?

8. Kax Boruncoaurs IUIOIAAL KPUBOIMHEHHON Tpanenuy, orpanu-
YeHHOR JuHMAME § = 0, x = 3, x = 5, y=f(x}), rre y = f(x) — mempe-
DHIBHAA HETOJNIOMKUTEABHAS QYHKINA Ha OTpeske [3; 5]?

9. Kak Brrameants [LIOTHAAR KPUBOJNMHEHHOH Tpanemwum, orpa-
HWYeHHOH AuHUAME x = §, x = 5, y=1x), y = g(x), tae y = f(x),
Y = g(x) — HempepsIBHbIE dyHKUEE Ha orpeske [3; 5], npuyeM Ha
9TOM OTpe3Ke BBLIIOJTHATCH HePABEHCTEO flx) < g(x)?

Hceropuueckue crenenus

Hauunas ¢ paGor maTemaruros xouua XVII B, (Bappoy, Bamnuc,
Heworon, Jleiibmumn, Toiirexnc, Bepuynnu, Jomrran:s AP.) BasRHeHIIIe
€CTRCTBEHHO-HAYHHBIE 33/124H O HAXOMKAEHNH IIOTAAeH MIOCKIK tbu-
TYP, Itoinaget mosepxuocTei, 0GHbeMoB TeJl, EHTPOB TAMECTH U T. IT.
PEIIAIOT, UCHONB3YH IPOUSBOAHBIE ¥ HHTETDAJbL. Pacemarpusanucs
OTH 3aZaHK ¥ 327l0JIT0 10 MOMEHTA COBAAHMA MuhhepPEHIHANLHOTO
HHTEIrPadbLHOTO HCUHUCTICHUA.

CaMbIMH ApeBHUMH SBAAIOTCS 3a/18YN 0 HAXOMACHUHN JJIHHEI
OKDPYXKHOCTH M IVIOIIaJM KDPYra, KOTOpHIe DacCMATPUBAINCE elle B
mxoxe nubparopetines (V—III 8e. 10 =, a.). Esgoxe (IV B. 10 u. 3.)
pazpaboran «meTox HCUEPITBIBAHUH» , KOTOPBIH GBI Gaecrdige pasBuT
Apxumesnom (IIT 8. g0 =. 3.). B page paswooGpasHrrx sagay Apxumen
«HCUEPIIBIBAJI» CJHOMKHBIE 00LEKTHL Gosee npocTeIMH, GecKoHeuHO
MaJbIMA «HeNeNUMBIMU» OGbEKTAMHU, 10 CYIOECTBY HCIONBIYSH MH-
TErPAJbHBIE CYMMBI, aHAJOTHUHbIE DPaccMoTpeHHEIM B § 49 cymmam
flxo)Axy + ... + f(x,-1)Ax, . Uxen Apxumega nonyunin pacmpocTpa-
HeHue B cTpaHax Bocroxa u meiamMcroro mupa u B XI-—XIV BB. Bep-
mHymucs B Epporry. Kowen, XVI — mawamo XVII BeKa OBiI0 BpemeHeM
BOBPOKIASHNUA Tpagunuit Apxumeza.
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