Методические указания к дистанционному занятию

по дисциплине «Математика»

дата проведения занятия: 26.03.2020 г. 

Тема: Первообразная.
Задание: 

1. Внимательно прочитать §48. Письменно в тетради ответить на следующие вопросы:

а) Дать определение понятия «первообразная».
б) Как называется процесс нахождения первообразных? Как называется процесс нахождения производных?
в) Привести примеры первообразных для функций: у=2х, у=3х2, у=sinx, y=√x.
г) Перенести в тетрадь таблицу формул для нахождения первообразных, данную на стр. 318.
д) Записать правила и теоремы для нахождения первообразных (должно быть два правила и две теоремы). Сопроводить их примерами.
2. Рассмотреть примеры решения задач на нахождение первообразной из задачника. Переписать их в тетрадь.

3. Выполнить домашнее задание.

3. Письменное задание и домашнюю работу отправить 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  30.03.2020 г.
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§ 48. NepsooGpasHas

B ruase 5 Ml 0 3azanmsoi GYERIUR, PYyKOBOZCTRYSCH pasmma-
HEIMZ QOPMYJaMH ¥ NDaBHIAMHE, HAXONWIH ee OPOUSEOAHYI0. MEL
YOSABINCE B TOM; UTO IPOMABOIHAS UMEET MHOTOYHCIEHHEIE TTPUMe-
HEHU: 3TO CKOPOCTE JBUMKEHNS (11, 060612, cKopoeTs OpPOTeKAHMS
JII060TO mpoTecea); yIiroBoit K02 dHIMeHT KacaTesHOM K rpadumy

GYEKIHUY; ¢ TOMOIIBIO POMBBORHON MOMKHO HCCIIeOBATE HYHRUHUIO

Ha MOHOTOHHOCTH W 3KCTPEMYMbI; OHA IIOMOIaeT pemars saxaunm Ha
OLTHMH3ALHAIO. .

Ho mapazy c sagaueii o HAXOMACHHH CKOPOCTH IO H3BECTHOMY
SAKORY IBIIKEHUS BCTPEUaeTCS U obpaTHas sagaua — 3anaya o BOC-
CTAHOBJICHWHY 32KOHA IBUMKEHWS II0 H3BECTHOR cxopocTr. PacemoTpum
OJHY U3 TAKMX 3a7aT.

IIpumep 1. Tlo npamoit gewmeTca MaTepHANbHAA TOYKE, CKODOCTE
€@ ABIKEHNA B MOMERT BPEMEHH f 3aaeTcs hopmyiodt v = gf. Hatiti
8aKOH IBUKEHM.

Pemenwue. Ilyers s = $(f) — MCKOMBI 3aK0H ZBMIKEHUS. H3sect-
HO, 910 §'(£) = v(f). BHAYNT, A4 pemeHEUR 3aKavu HyXHO OZo6paTs
byurnuro s = s(t), npoussognas KOTOpO¥t parmd gt. Herpyznuo nora-

2
JaTecs, 4To §(2) = 52L B camom peure,

,

s0=(2) - £y - 2t =g

. .
‘Omsem: s = gtT
Cpasy samerzm, aTo TpuMep PEINeH BePHO, HO HemoNHo. Mrr mosy-

2
Unm § = g‘tT Ha camom nexe sagaua umeer Gecxomeuno muoro pemre-
- i
Huit: mobas dysKnus BHJA § = 52- +C, rae C — mpowsBoabEas KOH-

CTaHTa, MOJKET CIYMKUTH 3aK0HOM ABUKEHHA, TOCKOIBKY

(%Z-FC), = (%ti)l+C’=g‘t+0=gt.
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YUro6n 3axaua crana Gomee OmpenereHAO, Bam HanO Griro saduxcn-
POBaTh HCXOAHYIO CHTYaNHIO: yRAzaTs KOODAMHATY RBIIKYILEHCs TouRy
B Kako#-1u60 Mmomert BPeMeHu, HaNpuMep upwH # = (. Ecin, CKasKeM,

- g2
8(0) = so, To u13 panemerea s(t)y= gtT + C momygaem; s(0)=0+C, 1. e.
2

C = 8. Teneps zaxon ABMIKEHUSA OLPEe/leH OHOSHAYHO: § = gtT + So.

B MaTeMaTHKe B3aMHEO obpaTHEIM OllepanuaM IPUCBAMBAIOT pas-
HBIC Ha3BaHus, UPUAYMEIBAIOT COenHuanbHbIe 0608H&"{6HH5{, Haupmmep:

BO3BefeRue B KBafparT (x%) u MSBJIETCHNE KEaADATHOTO KOPHS (\/; ),
GuHYC (sinx) u apkcuayc (arcsinx) n r. . IIpomece HAXOMKAEHU Ipo-
HU3BOAHOH HO aagammolt $yEEDEY HasmBaOT 0u¢¢epeuuup06auuem,
a obpaTryio onepanuio, T, e, lponece Haxoxzenns dbyarnnw o sa-
ASHHOA IPOMSBOAHOH, — UHMezpuposanuem.

Cam Tepmun ¢IIPOUSBONHAA» MOMKHO 060CHOBATE «HO-HUTEHCKI»
byurous y = f(x) «IOPOU3BOAUT Ha CBET» HOBYIO pyREIMIO ¥ = f/(x).
PyEkOus y = f(x) BBicTYmAeT nak-Gor B KavecTBe «POAHUTENR», HO
MaTeMaTHKH, eCTeCTBeHHO, He HaBEIBAIOT €€ «POAUTENeM» MIH «Ipo-
H3BOAMTENIEM», OHHE TOBODAT, TTO 970, 0 OTHOINEHMIO K (byHKIuMR
¥ = (%), nepeunnsi oopas, unn nepeoobpasnas. )

OnpedeneHue. Dynrnmo y = F(x) massiBaor nepBooGpasnoir
Ana dysknmu y = f(x) Ba TpoMeskyTRe X, ecsm ;i x € X prg-
LQIBHAETCA PABEHCTBO F(2) = f(x). :

Ha mpaxtuxe Ipomexyrox X o6nrdmo me YKa3bIBAIOT, HO mOZ-
basymesaior (B kadecTse ecrecTReRHON obmacTu onpesenerns [i%:i
).

IIpusegen IPHMepsI. :

1) Oyupnus y = x2 ABJIACTCS 11ePBOOGpasHoi ans byERUER 3y = 2,
TOCKOJBKY AJA J5060T0 x CHPaBEIIMEO DAaBEHCTRO (x2) = 2.

2) ®dyrxnus Y = x® aBamerca mepBoobpasHoit mmsa bynrEn
y = 8x?, LOCKOJIBKY ISt 0600 x CIPABEMIIMBO PABEHCTRO (x3) = 8x2.

3) Oymrous Yy = sinx ABIAETCSA neprsooﬁpésﬂofl Rig GbyERIEM
¥ = 08X, NOCKONBKY Ay JnoBoro x CHPaBEJIABO DABEHETBO (sinx) = cosx.

4) CDychuI«m Y= \/; ABJACTCS MEPBOOGDAsHOH Ana byExmmn

1
y= Y Ha npomeskyrre (0; +00), TOCKONBKY Aast Joboro x >
ES

CIOPaBeAIHEO 6! ( ) R
DaBex. pasercreo W, P
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[image: image3.jpg]Panu kpatrocry HHOrza BMecTo bpassr: «DyHKIAA y = F(x) asus-
ercs mepeoofpasnoit s GyHKUHE ¥ = f(X)», ~— TrOBODAT: «F(x) —
nepsooGpasHaf s f(x)».

3nas GopMYJIBI IS HAXOMKIEHNS IPOUIROJHELX, HETPYAHO COCTARITD
Tabauny GopMys AT HAXOMACHUA MEPBOOGPASHBIX.
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Hagneemest, BEL noHANM, KaK COCTABNeHA 5Ta TaGImna: OpOM3-
BOJHAA (YHKIUN, KOTODAS 3aNMCAHA BO BTOPOM CTOJ0Ile, paBHA TOH
GyHKIME, KOTOPAs 3aUWCAHA B COOTBETCTBYIOMIEH CTPOKE TIepEOro
crozbua (IIpoBepsTe, He IOJNCHATECH, ITO OYEHb MOJE3HO).

Hanpuwmep, s Gysxnum y = x° 1epPBOOOPABHOL, KaK BEI YCTAHO-

6
BHTE, CHYKHT QYHKIUA Y = % (cM. IATYIO CTPOKY Tabaumbr).

Hexoroporo xoMMeRTapUA 3aCayRUBACT, TOKATYH, JIMIIH MECTAN
" 1
CTPOKA TabIuIEL, M3 KOTOPOI CAeAyeT, 9T0 IepBooGpasHOit AT 5 oy

sur Injx|. B camom zese, Hatizem mpomsEogmyio GyHKILHE y=Injx
1
Eenu x > 0, 10 |x| = x, # MB1 momyuaem: (In|x])’ = (Inx) = <+ Bean

318

x<0, 10|

—%, ¥ MBI oaygaem: (Infxl) = (In(~x)) = % D= i
Urax, nua moboro x # 0 cupasesnasa bopyyma (Inlx]y = %

Bameuanue 1. Hume mpl cqopuMyEpyeM Teopemy o TOM, 9TO €CHH
y = F(x)} — meproobpasuas gns OyERnEE ¥ = f(x), To y GyEKOUR ¥ = f(x)
GecKOHeYEO MHOrO nepsoo6pasHBIX, W BCEe OHU MMEIOT BUA ¥ = F(x) + C.
IToaromy upasuasaee 65110 651 BO BTODOM CTONOIE TaGaUImET BCIOAY N06aBOTE
ciaraemoe C, roe C — TPOUBBOJIBHOE NeHCTBUTENBHOE TUCIO,

IIpu maxoxaennn nepeoobpasnex, kax u NPOUBBOAHEIX, NCIIOLb-
B8YIOTCH He TONBKO GopMyTILL (YKASAHEEIe B TAGIHIE), HO ¥ HEKOTOpEIe
nmpasuia. OHE HENOCPEeACTBEHHO CBA3AHBI ¢ COOTBETCTBYIOLUMY IIDa-
BHIIAMY BEIMUCICHUS OPOUIBOSHBIX.

M1 2HAEM, UTO IDOMSBOHAT CYyMMED PaBHA CyMMe IPOMSBOJHbIX.,
9To mpaBuWNO mOpOmAAET COOTBETCTBYIOIEE MPABHIO HAXOMKICHUA
epBOOGPABHEIX.
:

Hpasuno 1. Ilepsootpasnas CYMMbL PASHA CYMMe NepBooOpasHbLx.

Obpammaem eame BHUMaHWe Ha HEKOTOPYIO «JIETKOBECHOCTb» 3TOH
Gopmymmposkn. Ha camoM merne ciezosaso 6o1 ¢OPMYIHPOBATE TEOpeMY:
ecau pynryuu y = f(x) u y = g(x) umeom na npomexcymre X nepsoot-
Pasnble coomeemcmeenno y = F(x) u y = G(x), mo u cymma pynxyui
¥ = f(x) + g(x) umeem na npomescymue X nepeoodpasuyio, npuien
00HOlL U3 smux nepeoolpasnuix asnsemca GYRKYUSL Yy = F(x) + G(x).
Ho o6srumo, popmynupys npasuma (2 e Teopemsr), OCTABIAIOT TOJMB-
KO KJIFOYeBhIe CJI0BA ~ Tax yaoOHee AMA OpEMEHEHUH OpaBUila Ha
TNpaKTHKE,

ITpumep 2. Hatitu mepBoo6pasEyIo Ana byHKINR Y =2x + cosx.

Pemenne. TlepsooBpasmoit g 2x cayxuT x%; mepBooGpas-
HOM I COSX Cay»RuT sin x. 3HaunT, NepBOOGPasHO A byEROHR
Yy = 2x + cosx Gyzer caymursb bynxnusa y = x? + sinx (u BOOGIE
mobas pyEKnus Buxa y=2x%+sinx + C).

Me1 3HACM, YTO OCTOARHBIE MEOMKUTEI: MOKHO BLIHECTH 32 BHAK
TPOXBBOJHON. ITO MPABHIO MOPOKAAET COOTBETCTBYIONIeE IDARILIO
HaX0MAEHUA IePBOOGPABHEIX.

Hpasuno 2. Ecau F(x) — nepeoobpasnas drz f(x), To kF(x) —
nepeoolpasuas dus kf(x).

Ilpumep 3. Hatitr IePBOOODASHEIE AT 3aNAHHBIX GyERDME:

a) y = bsinx; )y = —9935—’6; B)y=12x%+8x — 1.
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[image: image5.jpg]Pemenune. a) IleprooGpasmoii yua sinzx CHYIKHUT —COSX; BHA-
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TOTYIHUM, Y70 IepPBOOSPAsSHOM Aiin ByHKIIH y=12x%+ 8x — 1 carysur

4 2
(bymcn;nay:lz--’i- +84-x2——x,'r.e.y=3x4+4x2—x. <m

Sameuanue 2. Kax uspecrso, TIPOUBRONHANR UPONBBECHNS He DABHA :
IIPOMSBECHUI0 IPOUSBOZHBIX (IIPABHIO0 AAddEpeRTApOBanma nponasenenms - M
Gostee €TI0 HOC) T IPOUIBORRA TACTHOrO He PaBHA YACTHOMY HPORSBOHLIX. . g
Ilosromy Her u npasun Anst maxowzerna HepBOOGPasHO IIPOMBBEeHIS MK
nepeooGpagHoit TacTEOrO ZABYX GyEKnwH. ByabTe BEMMaTebEbL

Tloxywm eme ouo mpasmmo HaXOoXneHud neprooOpasHerx. Mer 3Ha-
€M, IT0 IPOu3BOAHAR byHKIUE y = f(kx + m) BRI9UCASETCH 1O ¢op-
Mye

(f(kx + m)Y = kf'(kx + m). [
9T0 HmpaBmIIO MopoxAAET COOTBETCTBYIOIIEe IPABIIO HAXOMKICHUS ']
NEePBOOODABHEIX.

Teopema 1. Ecan y = F(x) — meproobpasman mas byasuun y =
= f(x), To meproOGPazHOH Ang dyuxwun y = f(kx + m) CIAYEUT PyRKINS '
¥y = 1Fkx + m). 1

Horaszarenscrso, Umeen:

( 1 F(kx+m)),= 1. kF(x + m) = fhx + m),

9T0 M osHauaer, uTO byuruua y = %F(kx + m) aBafeTca mepso-

ofpasHoit pist GyEKIIR y = f(kx + m). o

Cmeic reopemsr 1 saxrrouaetes B crenyomenm. Ecim Bl 3Haete,
UTO nepeoobpasmoit Ana f(x) sBaserca F(x), a Bam myxHO mairTh
nepsoofpasayio aua flkx + m), To peficrayiire Tax: Gepure Ty xe ]
camyio dyuxmmio F, Ho BMecTo aprymenta x LIOZCTABbTE BHIDANKCHHE
kx + m; Kpome Toro, me 3a6yAbTe Mepe] BHAKOM DYHKIHH 3AIHCATS

<«TIOIIPABOYHEI MHOMHTENE > % .
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Iipumep 4. Hasirn TePBOOGPAZHLIe A S8IMaHHEIX QYHKIMH:
2x-1
a) y = sin2x; 6)y=cos%; B}y = (4 - 5x)"; ry=e 3,
Pemenue. 2) ITepsooGpasmoi Aas sinx caysxumr ~COSX; 3Ha-
T, ANA QyHRIUM y = sin Qi nepBooGpasHoi Gymer byuxnma

=4 5 _ cos2x
¥y=3 (—cos2x), r. e.y= 5

6) Heproobpasnoit AL COS X CYXUT sin x; sHavmr, Ans QyHEIUR
Y = cos % TepBOOGpasHoi Gyger dbyurIuT y = 3sin %; 3mech k = %,
1
3Hauur, 7 3.
e 7 xs
B) ITeprooGpasuoti aza x CAYKUT ‘g SHAUMT, nna QyRkmun

¥ = (#5%x)" nepeoobpasmoi Gyzer dymrnua y = ~% - 5x

g T.e
=_L (45,8
0 4 — 5x)8, N
1) Bhipamesnne 22 -1 MOXHO LIDPEZCTABHTH B BHe gx = %
2 1
IleprooGpasmoit gus e CAYRHT €%, BHAqHT, ANA DyHKIIT y=e5"3

. 2o L ==
TepBoOBpasHol Gyner bysKmua y = % ced 3, rey= g e? <m

e

st 3’

Teopema 2. ¥ean y=E(x) — RepEo0dpazaas qua dyarmn Yy =f(x)
Ha OpoMexyTre X, T0 y byurnu y = f(x) becxomeuno muoro mepeo-
0GpasHbIX, H Bee onyu uMerT Bun y = F(x) + C.

9Ty Teopemy goxaskizaior 5 KYypce BRICIICH MaTeMaTHKH.

Ecau 651 Mb1 B TpUMepe 4 RCKAI MEOXECTRO Boex nepBoofpasEsIx
ATA Kaskaol us saganmnx DyEKOHIL, To oTBeT Grix 6B TakuM;

a) 18 GyERuER Y = sin2x mce TePBOOBPABHEIE MMeIOT BHJ
cos 2x :

5~ +C;
6) ANLA QYEKIUHE Y = cos % BCe NepBOOGpasHEie mv;en;tc BEZ
¥ = 8sin % +C;
B) Ans QyHEDAH Yy = (4 — 5x)7 Bcev I€PBOOGDABHEIE HMEIOT BHJ
= -t @-sxpic

2%-1
r) ana dyERDER Y = e ® Bce meprooGpasmbe HMEIOT BHZ y =
g 2u-1
=3e€ 3 +C.
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[image: image7.jpg]IIpumep 5. Bajan 3aK0H  E3MeHeHHS CKOPOCTH . 0T BPeMeHH
v = =~5sin 2¢t. HaliTu 3aK0H ABMIKeHHA § = s(t), ecam usBecTHO,
UTO B MOMEHT BpeMeHHU ¢ = ( KOODPAWHATA TOUKH GBIIa pasHa 1,5
(z. e. s(0) = 1,5). :

Pemexnne. Tak kak cKopocTs — IPOUBBOAHAA KOOPOMHATHI KAK
GYHKONY BpeMEHH, TO HaM IIPeXIe BCero HYHO HalTH neprooGpas-
HYIO /LA CKOPOCTH, T. €. NepBoo6pasHyI0 AIa GYHKIHH v = —5sin 2¢.

OxEof U3 TAKNX NEPBOOGPAZHEIX ABIAETCH dyarnua s=—5- —% - (—cos2¢),
T. €. 5§ = 2,5c082¢, a Bce mepBoOBpasHLIE HMEIOT BUA
s=2,6co82¢ + C. (1)

U006 HaliTh 3HAYEHHC MOCTONHHON C, BOCHONB3yeMCH HAYATES
HbeME yenosuamu: s(0) = 1,5. Iogcrasus B Gopmyny (1) sEaueHms
t=0,s=1,5, nonyumm:

1,6 =2,5-cos0 + C;
1,5=2,5+C;
e,

IlopcTasus HatinemHoe sHaueHUe C B Gopmyay (1), zoayaum nm

TePeCYIOIUil HAC 3aKOH JBRHUKCHUT:
s =2,5¢c082¢t — 1. @’

Bonpocsr gas camonposeprn

1. Yro HasnBatoT neproobpasuoit yua d)yﬁrmnn y = flx)?
2. Vramure 10 xBe 1IepBOOOPABHELE IR KAMKION us CIEAYIOmuX

(byuxnuii: a) y = x% 6) y=\/;; B) y=;1C-; T) y = sin x; 1) y = cos x;
e)y=e* ' .

3. Kaxne ns IPUBEAEHAEIX HIIKE VTBEDIKICHMI 0 NBYX QYHKIMSAX,
UMEImUX 1epBoo0pasHbIe, BEPHKI, 4 KaKWe — HeT: a) mepBooGpas:
Haf CYMMEL DABHA CyMMe HePBOOGDasHEIX; 6) meprooGpasHas mpo-
U3BRLCHUA DABHA IPOM3BE/ICHAI0 IEPBOOGPASHEIX; B) IIPBO0GDPAs:
Haf pasSHOCTH DaBHA PABHOCTH HEPBOOGPASHEIX; I) IEPBOOGPASHAS
HaCTHOTO PABHA YACTHOMY HEePBOOODABHEIX? 5

4. Kakoe 13 IIpHBe/ieHHEIX HUse YTBepAeHni BepHO, a KaKoe —
HeT: a) ecau y = F(x) — nepBooGpasuas A QyHKIHE y = f(x), To
y=FkF(kx + b) — uepsoobpasras zas Y = f(kx + b); 6) ecw y = F(x) —

neproofpasHas Ana QyHEKDHR ¥ = f(x), To ¥ = %F (kx + b) — mepeo-
obpasmas aua y = f(kx + b)?
322

5. Hanumure o6imuit BHJ BCeX HePBOOCDASHEIX ANA QyHKIMU
y = f(x), onpenenennoit ma npomexyTre X, ecan HU3BECTHO, uTo F(x) —
onHa U3 nepBooﬁpasanX. .

6. Hatigure MHOECTBO HePBOOOPABHEIX IJIA KAMKZOH 3 cire-

Ayomux” Gysrnmi: a) y = 8 6) y = 2 sin x —'3 cos x; B) Yy = e%;

x2’
5 i d
sin®x cos?x

2
y= ;n)y=3x1_7;e)y=(1—5x)3.

§ 49. OnpedeneHHbIii uHmezpan

1.-30004uU, npuBodsuitie K NOHAMUIO
ohpedeneHH020 UHmezpana

‘Banmaga 1 (oevuucrenuu naowadu kpusosureliHol mpaneyiu i

- B zexapToBoii npamoyroasuolt cucTele KoopauHar xOy naua du-
rypa (puc. 224), orpaHNYeEHAR 0CHIO X, IDAMBIME X = @, X = b (a < b)
u rpapuKOM HEUpPepPEIBHON @ HEOTPHUATeNs O Ha' orpesKe [a; b]
byHEIUE ¥ = f(x); HaBOREM STy DUTYPY KpusorLHeiiHO mpaneyueii.
Tpebyerca Berameants mromazs KPHBONTHEHHOH Tpatienun’:

Pemenme. Teomerpus faer mam PeLeNnTsl A8 BHIYACACHUA
nIomaneil MHOrOYroNbHUKOR & HEKOTOPHIX YacTel Kpyra (cexropa,
cermenTa). Mcmomnsys reomerpudeckue COOGpaKeH s, ME CyMeeM
HANTY AUINb TPUGIAeHHOe SHAYCHNE HCKOMOR ILIOMAAH, PACCYKAAL
CclenyIomuM obpasom.

Pasobsem orpesox [a; b] (ocHo-
BaHue KPUBOAUHEHHOH Tpamenuy) Y
Ha n paBHEIX 4acTel; sTo pas-
OmeEMe OCYIECTBAM ¢ HOMONIBIO
TOUCK X1, X3y X5 ive » Xps Xpits es »
%,-1. IIpoBeséM wepes srTu:TouRH
OpaMbie, NapaiessHble OCH Y.
Torza sazanmas’ KpUBONMHeHHAS
TPanenysa pazo0heTes Ha 1 gacTel,
Ha 1 y8eHbKHMX cTon6uKoB, Ilnoc-
IIajb BCeR TPalienny PaBHA CyMMe
mwiomane# CToabuKOE.

Pacemorpum ovaensa0 k- cTos-
Ouk, T. . KpuBONHHEHHYIO Thate-
LHI0, OCHOBaHHEM KOTODOL- CaIy-
YKHUT OTPesOX [xy; x3i1]. :Bamernm

N

Puc. 224
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