7. IIpousBogHas
7.1. Paccmorpum unTepBadn (a,b) C R, dyukumo f, 3amannyo Ha

(a,b), u Touky x € (a,b). Eciu cymectByer mpemen

i L@ ) = f@) )~ @)
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ero Ha3bIBAIOT NPou3sodnoti pynkuuy f 6 mouke xr 1 0603HAYAIOT CHIMBO-

aoMm f'(z). Ecmu npoussonnas f'(x) koneuna, To f HasbiBaroT dugpepen-

uupyemoti 8 mouxe xr. HduddepeHupyeMyio B KaxK 0l TOUKe HHTEPBaJa

(a,b) dyHKIMIO HA3BIBAIOT Judepenyupyemots Ha STOM UHTEPBaJIe.
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ec/Ii OHU CYIIECTBYIOT, HA3BIBAIOT €601 U Mpasol MPOU3BOJIHBIMU (MU
NPou3eoodHOT CACBA T CNPABA, WA 00HOCTOPOHHUMY NPOU3EOOHBIMU) DYHK-
mun f B Touke x. Ecim cymecTByeT nponsBogHas (DYHKIUH B TOYKE, TO
CyIIECTBYIOT paBHbIE €il OJHOCTOpPOHHHUE Ipou3BogHble. (OOpaTHO, eciu
CYIIIECTBYIOT PaBHbIE MEKIy COOOW OJHOCTOPOHHUE ITPOU3BOIHBIE, TO CY-
IECTBYeT U IPOU3BOAHAS (PYHKIIUKA B JAHHONW TOYKE, paBHAsI 3HAYUEHIIO
OJIHOCTOPOHHUX IIPOM3BOAHBLIX. Kcam f ompenenena Ha 3aMKHYTOM IIPO-
MexKyTKe |a,b], To B Toukax a,b MOXKHO pacCMATpUBATH COOTBETCTBEHHO
IIPOM3BO/IHBIE CIIPABa U CJIEBA.

Huddepentnupyemocts f B TOUKe & paBHOCUJIbHA BO3MOXKHOCTHU BbI-
JleJIeHusT TJIABHOM JimHetHO yacTtu y npuparienus f(x + h) — f(x) dyHk-
i f B OKPECTHOCTH TOYKHU X, T. €. BO3MOXKHOCTH IIPEICTABICHUS

f(x+h)—f(r)=K-h+o(h) upuh— 0,

nJjim

flx+h)=f(x)+ K-h+a(h)-h 1upuh — 0,

rje lim a(h) = 0. B arom acumnrornaeckom paBencTBe Koaddurmert K
h—0

[JIABHOI JIMHEWHOI JacTu paBeH npomsBogHoit f/(x), Tak aro muddepen-
IUPYEMOCTDb f B TOUKE T PABHOCHUJIbHA CIPABEIINBOCTH ACUMIITOTHIECKO-
IO PABEHCTBA

f(@+h) = f(x)+ f(x) -h+o(h) npuh— 0.

Haxoxmerme mpon3BoIHON OCHOBAHO Ha COOTBETCTBYIOIINX TEOPEMAaX
U Ha IIPOU3BO/HBIX 3JIEMEHTAPHBIX (DYHKITHIA.



YrBepxkaenuue 1. [Iycre pyukmnun f, g auppepenupyeMpbl B TOUKe
x. Torma cymma f + g, npoussesenue f - g u dacrHoe f /g (mocaeanee npu
yeaosun g(x) # 0) augepeHupyeMbl B TOYKe T U

(f +9)(x) = fl(x) + g'(x), (f-9)(x)=f(2)9(x)+ f(z)d (2),

(i)’ (@) — I @@ — f@)g' @)
g 9% ()
YrBepxkaeHue 2 (Teopema O MPOU3BOAHON Kommosurmu). Ilycrs

¢dyuknus f aupepernimpyema B ToUKe x, a (DYHKIUS g JTHGEPEHITHDY-
ema B Touke f(x). Torma kommosurust go f qucgpeperupyema B TOUKe T U

(9(f (@) = g'(f () - f'().

[Tpu uccnenoBanuu GyHKIMU HA AUMGEPEHITUPYEMOCTh U HAXOXK TE-
HUW ITIPOU3BOJTHOMN B IIEPBYIO OUEPE/Ib HAJIO BOCIIOIb30BATHCsS CPOPMYJIAPO-
BaHHBIMU YTBEPXKICHUSIMU, €CJIA BBIIOJHEHBI X ycaoBus. Ecian xke ycio-
BUsI B KAKOI-TO TOYKE He BBIIIOJIHEHBI, TO IIPU UCC/IeJ0BaHUN JuddepeH-
[IUPYEMOCTHU HAJI0 UCIIOJIb30BATH OIPEJIE/IEHNEe — COCTABJISATH OTHOIIIECHUE
npuparennss GyHKIUA K TPUPAIIEHII0 apryMeHTa U U3ydaThb CYIIeCTBO-
BaHUE IpeJiesia 3TOTO0 OTHOIIEHUS MIPU CTPEMJIEHUU K HYJIIO PUPAIIEHUS
apryMeHTa.

7.2. IlpuBenem TaOIUILy MPOU3BOIHBIX OCHOBHBIX (MPYHKIHM, IIPHU
9TOM MBI He OyJeM yKa3bIBaTh KasKJbIil pa3 Ha 00/1acTh U3MEHEHUS IIe-
PEMEHHOU X WJIN MapaMeTpPOB (v, — OHA BCET/a OyJIET ONPEIEIATHCA U3
YCJIOBHSI CYIIECTBOBAHUST COOTBETCTBYIOIIEH (DYHKITUN:

(%) = azx® 1, (7.1)
(@) =a*Ina, (%) =é”, (7.2)
1 1
1 = Inz) = = :
og,a) ~ ——. () - 2, (7.3
(sinz) = cosz, (cosz) = —sinuz, (7.4)
1
‘t / p— t ! — — 75
(tgz) =~ (ctga) = ——5—, (7.5)
1 1
ing) = ——— . S 7.6
(arcsin x) Vs (arccos z) Vi (7.6)
1
(arctgx) = el (arcctgz)’ = el (7.7)
1
(shz)' =cha, (chz) =shz, (thz) = ——, (cthz)' = ——5—. (7.8)
ch”zx sh” z



7.3. 1lIpumep. Uccienyem Ha nuddepeHIMpPyeMOCTb U HalieM Ipo-
u3Bosnyto dyukmmu f(x) = |z|. CoracHo onpeiesIeHuIo nMeeM

T, ecm x > 0,
|| =

—x, ecm x <0,

TaK 9YTO B HEKOTOPOW OKPECTHOCTU KaxKJIoi Touku r > (0 sTa pyHKIUA
coBnasiaer ¢ GyHKumeit y(r) = x, a 3HAYAT, ee MPOU3BOJHAS B TAKOMN
Touke paBHa 1. Paccyxkmas aHAJOTMIHO, MOYXKHO NPHUATH K BBIBOLY, UTO
f'(z) = —1 B xaxmoit Touke x < 0. Ocraerca paccmorpers z = 0.
Bocnonsayemest Tem, uto f(x) ompeenieHa mo-pa3sHOMY CJIeBa U CIPaBa,
OT HYJI 1 0OpaTUMCs K IIpejiesiaM CJeBa U CIpaBa:
. |h| . —h . |h . h
lim — = lim — =-1, lm — = lim — =1,
h——0 h  h——0 h h—+0 h  h—+0h
U BBUJLY TOT'O, YTO COOTBETCTBYIOIINE IPEJIE/Ibl CIeBa U CIIpaBa Pa3/InIHbI,
B Touke () mpejiesia HET, a BMECTe C STUM U IIPOU3BOJIHOI HET.
Ormerum, uto 1ipu & # 0 IPOU3BOIHYIO MOJYJISI MOXKHO 3aICATh C
HCIIOJIb30BaHneM QYHKINMN «3HaK dncias: (|z|) = sgnx.

7.4. 1Ipumep. Ucciienyem Ha nuddepeHIMpPyeMOCTb U Hali1eM ITPOo-
m3pomuyio byuxumn f(x) = |sin® z|. Bamerum, uro f(z) Bisercs Kommo-
sutmeit Ao o o dbyukimit o(r) = sinz, P(t) = 3 u AM(u) = |u|. Oyuxnun
@ 1 Y muddepeHnupyeMbl BCIOLY, a (QYHKIHSI A — BCIOILY, KpOMe HYJIs.
[TosTomy yTBep:KIaeHUEe 2 u3 1. 7.1 rapanTupyer Jgud@depeHInpyeMoCcTb
KOMIIO3HUINE B Te€X TOUYKAX &, rue sin®z # 0, # B TaKUX TOYKAX OyIeT
f'(z) = 3sin®x - cosx - sgn(sinz). BaitMeMcsT TeMm TOYKaMHU, B KOTOPBIX
sin®z = 0, 7. e. Toukamu Buna = = km, k € Z. Vmeenm

|sin®(km + h)| — | sin® kn|  |sin® A

h h h—0 07

cienoBaTesibHO, f(x) nuddepernupyemMa u B KaxkI0i Touke Buga k7, k €
Z, npu srom f'(kmw) = 0.
7.5. Sagaun.

1. Uccnenoath Ha auddepeHInpyeMocTb, HAWTU ITPOU3BOJIHBIE U
M300pa3uTh rpaduKu PYHKIUN U UX TPOU3BOJIHBIX:

(1) f(z) = zlz], (2) f(z) = [cosx],
(3) f(z) = |7? — 2?|sin*z, (4) f(x) = arcsin(cos z),

- 22e= |z| <1
(8) flw) = { 1/e, x| > 1.



2. [lokazaTh, 9T0 PYHKITUAA

1
z?sin— mnpux £ 0,
x

flz) =
0 npu x = 0

“MeeT TPOU3BOIHYIO B KaxK 10l ToOUKe x € R, pa3phIBHYIO B HYyJIE.

3. [locTpouTh IpuMeEp HENPEPBIBHOM (PYHKIINH, HE UMEIOIIEH TPOn3-

BOJIHOII B JAHHBIX TOYKAX A1, a2, . .., 0y,.
4. Ilycto
f(2) x?, ecoi r < xg,
xTr) =
ar +b, ecau x> x.

Kak caenyer momobpath ko3ddurments! a u b, arobbl dpyHKINS f ObLIA
muddepeHnupyeMoii B TOUKe Tg?

5. IIyctn

Flz) - { f(x), ecmm xz < xg,
ar +b, ecmu x > xg,
e byukmusa f(r) muddepennupyema ciaeBa B TOoUke Tg. llpum Kakom
BbIOOPE KO3 DurmenTos a, b dyukius F(x) nuddepeHimpyeMa B TOUKe
.270?

6. MoxxHo i yTBep:KJIaTh, uro cymma f(z) + g(x) He mMeer mpous-
BOJIHOI B TOUKe x, ecyu (a) GpyHKIMS f MMeeT TPOU3BOIHYIO B TOUKE X,
a dyukus g — Her; (0) obe GyHKIMKN f ¥ g HE UMEOT TPOU3BOIHON B
TOYKe X7

7. MoxHo Jin yTBepKJIaTh, uTo npousseaenne f(x) - g(x) He mmeer
MIPOU3BOJIHOM B TOUKE T, ec/iu (&) pyHKIWS f UMeeT MPOU3BOIHYIO B TOUKE
x, a Gyskus g — wer; (6) 06e dpyHKIUU f U g HEe UMEIOT IIPOU3BOJIHON B
TOYKe X7

8. Ecn dyurnus f(z) muddepennupyema B OrpaHnIeHHOM UHTEP-
BaJsie (a,b) u 3:12}) f(x) = 0o, TO 0bsI3aTEIHLHO JTH }Eﬁ f'(x) = 007

9. Ecu dyuknus f(x) muddepenimpyema B OrpaHUIeHHOM HHTED-
BaJie (a,b) u lin%) f'(x) = 0o, TO 0bsizaTEBbHO JI1 lin% f(x) = c0?
T— —>

10. ITycre dyukmus f(x) muddepenmupyema B uaTEpBae (@, +00)
U CyIIECTBYeT KOHEUHBIN IIpeJIel lir+n f(x). Cnemyer nmu orcroma, 9To
Xr—r 00

cymecrByer lim f'(z)?
xr—+00

11. Ilycrs orpanwuennas dyukiusa f(x) muddepennupyema B WH-
TepBaJe (a,+00) U CyIMeCcTBYeT KOHEUHBIN IpeIet lir+n f'(x). Cnemyer
r—r 100

JIM OTCIOJIA, 9TO cymiecTByer lim f(x), KOHeUHBIH W GECKOHEIHBI?
xr——+00
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7.6. Ilycrs na (a,b) 3amana dyuknusa f, u nycts zg € (a,b) — Tou-
Ka, B KOTOPOU CYyIIIeCTByeT KOHe4YHas IpousBojHas dyukiuu f. C reo-
METPUIECKON TOYKM 3pEeHUsi IpsiMast ¢ YyIIoBbIM Koaddurmerntom f/(xg),
ABJIAIONIAsICS TpadUKOM (DYHKITIT

y = f(zo) + f'(x0)(x — 20),
IIpeJCTaBjIsieT coDOM KacaTeabHYI0 K rpaduky GyHKIun f B TOUKE Iq.
I'pacdbuk dpyHKIIIN
1
f' (o)

HEPHEHINKYIIAPEH KacaTeJIbHOM U IBJISEeTCS HOPMAJIBIO K TPaduKy OYyHK-
un f.

y = f(zo) —

(x — xp)

7.7. Sagaun.
1. HO,IL KaKNMHA yFJIaMI/I II€epeCeKalOTCA KpUBbIE
(1) y=2%2=19* (2)y=-sinz, y=cosxz?

2. Ilpn KakKoM 3HAYEHUN HapaMeTpa a HapaboJa y — ar? KacaeTcs

KpuBoit y = Inx?

7.8. Kak ykazano B 11. 7.1, nruddepentupyemocts GyHKImn f B TOY-
ke x € (a,b) paBHOCUJIbHA CIIPABEJINBOCTA ACHMITOTHIECKOTO PABEHCTBA,

f(x+h) = f(x) = f'(z) -h+o(h) mpuh—0 (7.9)

muist npupaitennst f(x + h) — f(x) byakmun f B Touke z. [maBHyo gacTb
CIIpaBa B 3TOM PaBEHCTBE, T. €. JIMHEAHYIO OTHOCUTEJHHO h (DyHKIUIO
f'(x) - h, HazbBatOT Jugppepenyuanom dyruryuu f 6 mowke T U IPU ITOM
HCHOJIb3YIOT 0003HAYEHUE

df (z)(h) = f'(z) - h. (7.10)

B repmunax muddepennuaia pasenctso (7.9) mpuHEMAET BUT
fle+h)— f(z) =df(z)(h) +o(h), h—D0. (7.11)
Tak kax jj1s1 ToxKAecTBenHoi dbyukiuu f(x) = x 6yner f/'(r) = 2’ =

1, moxkHO 3anucarh, 4to dr(h) = 1-h = h, u eciiu Ha MecTO h B TIpaBoii
gactu (7.10) mogcraButh Bhipaxkenne dzr(h), TO pABEHCTBO CTAHET TAKUAM:

df (z)(h) = f'(x)dx(h). (7.12)

S



IIepexosist OT paBeHCTBA, BHIPAXKAIOIIETro COBIIaJIeHNE 3HAYEHUN (DYHKITHI
CJIeBA U CIIPaBa MPU KaxKJIOM h, K paBEHCTBY B TEpPMUHAX TOJHKO CUMBOJIOB
dyHKIWMiA, T. €. youpas h cjeBa U cIipaBa, MOJYIUM PaBEHCTBO

df (z) = f'(z) dx. (7.13)

VnmenHo 9Ty 3almch U UCIOJIb3YIOT JIJIsd BhIpaKeHud JJuddepeHnnaia pyHkK-
muu f B Touke x. Takum obpazom, 4Todbl HaiiTu guddepeHrman QyHK-
IIUH, HAJIO MPOCTO HANTH ee TMPOU3BOIHYIO U cJeaTh 3amuch Buga (7.13).
Bo3MoxkHOCTB BBIJIeIEHUs TJIaBHON YacTu (pYHKIUKA B Buae audde-
peHIaaIa MOXKHO HMCIIOJIb30BaTh JIJIsi HAXOXKJIEHUS ITPUOJIMKEHHBIX 3Ha-
JeHuil (pyHKIMU BOJIM3U TAKUX TOYEK, B KOTOPBIX 3HAYEHUE ITPOU3BO/IHOM
JIETKO HAXOJUTCST — JIJTsT 3TOr0 Ha0 B hopmyite (7.11) orpaHuanThCs TOJIb-
KO IJIABHOM 4acTbhio u Hanucarh, 9to f(zx+h)— f(x) ~ df (z)(h) = f'(x)-h
JIJ1si MaJibIx h. BaskHO IIpu 3TOM HMeTh B BHU/Y, YTO IOCKOJBbKY audde-
PEHITUAJT OIPEJIEJIIeTCsT Ha, OCHOBE aCUMIITOTHYECKOTO PaBEHCTBA, HEBO3-
MOKHO OIEHUTH ITOIPENTHOCTh HAailIEHHOTO MPUOJIMKEHHOIO 3HAYEHMSI.

7.9. 3agaun.
1. Haittu mudpdepenrmalin:

(1) d2vz3(3lnz —2)), (2) d(% I 1 ;i)

2. Haittu muddepennmaibl B yKa3aHHBIX TOYKAX:
1 x—1

(1) d<—+h’1 ), r = —1;
x x

1
(2)darctg£, x1 =1/e, x9 =ce.
T

3. Bamensgst npupaienne GyHKIn guddepeHmaaToMm, HalTu Ipu-
OJsimyKeHHOe 3HadeHne (DYyHKIUA y = Y(r) B YKA3aHHBIX TOUKAX:

(1) y = ¥z, (a) x =65, (6) z=125,1342;
(2) y =sinz, (a) z=29°, (6) x = 359°.

7.10. Paccmorpum dyukimo f(x), 3aJaHHy0 HA TPOMEXKYTKe (a, b).
Ec/u mpu HEKOTOPOM HATYPAJILHOM 1, olpee/ena mpoussonuas f( 1 (z)
nopsaka n— 1 B Touxax x € (a,b), momarator f(™)(z) = (f*~V(2))" B Tex
TOYKAX, B KOTOPBIX CYIIECTBYeT YKA3aHHAs B IPABOil 9acTU IPOU3BOIHASL.
IIpu sToM camy PYHKIUIO CUATAIOT IIPOU3BOIHON HYJIEBOIO HOPSIKA.

[Ipy HAXOXKIEHUN NPOM3BOAHBIX BBICIIMX MOPIIKOB MOYKHO HCIIOJIh-
30BaTh (DOPMYJIBI

(@)™ =a"W"a, (") =p(p—1)...(u—n+a"",
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(=) 1(n—1)!

(sinz)™ = sin(z 4+ nw/2), (cosz)™ = cos(z + nw/2).

(Inz)™ =

Y

[IpousBosHas OPsIIKA N OT IIPOU3BelieHud N pa3 auddepeHIupye-
MBIX (byHKIMI f, g MOXKeT ObITH HaiigeHa 1o ¢gopmysie Jleiibaua

(f(z)g(z))™ *ZC’“f(’“ 9" (),

k n!
F,ueC’n m,ogkgn

7.11. Bagaumn.

1. [Tycre f — rpuxkasl quddepentupyemas dyuknus. Haitru ¢y (x),
y"'(x), ecom

(1) y(z) = f(=%), (2) y(x) = f(e®).

2. Ilycts dyukmus f(x) onpernenena u aBaxkabl guddepeHmupye-
Ma 1pu xr < xg. Kak ciaemyer momobparb KoddduiimeHTsl a,b, ¢, 9To0bI
dyHKINA

F(2) {f(a:), ecin T < g,
xTr) =
a(z —x0)? + b(x —x0) + ¢, ecim x> w0,

ObLIa ABaXKIbl aud bepeHnupyemMoii?
3. Haittu f(™(x), ecom
ax + b 1

(1) f(w):ma (2) f(37):w2_3w+2,

(4) f(z) = sin’ =,

7.12. I[lycts Ha mpomexytke I = (a,b) C R 3amanmsr riagkue (T. e.
umeroryie Ha [ HempepbiBHBIE TPOM3BOIHbIE) hyHKIMN & = (1), y = (1)
u ¢'(tg) # 0 B HEKOTOPOIT TOUKe to € I. Torma B HEKOTOPOIT OKPECTHOCTH
(o, B) Touxm toy dbymkuusa x = (t) obparuma. Ilycrs t = @~ 1(x) —
obpaTHas K ¢ (DYHKIHUsI, OIpeIeJIeHHast B HEKOTOPOit OKpecTHOCTH (¢, d)
Touku o = p(tg). Torma na (c,d) onpenenena GyHKIUS

(3) f(z) = sin®x,

fz) =9(p~ (z)). (7.14)
Ecau yaects, aro x = ¢(t), mocjeiHee paBeHCTBO MOYKHO 3aIIUCATH U TaK:
U(t) = fle(t)) (7.15)



mas t € (a, ). O dyukiun f roBopsiT, 9TO OHA 3a0aHa NAPAMEMPUHECKU
nocpedcmeom Pynruul @, 1. ObpaTuM BHUMaHHE Ha JIOKAJbHBINA Xapak-
Tep MMapaMeTPUIecKu 33 IaHHON (DYyHKIUN, XOTsI, KOHEYHO, MHOXKECTBA, Ha
KOTOPBIX OHA MOXKET OBITH OmlpejieieHa, OBIBAIOT OOITUPHBIMU.

[Ipu BBITIOSTHEHUN yKA3aHHBIX BBIIIE YCJIOBUN MapaMeTPUYIECKH 3a-
naHHast QyHKINS auddepeHImpyeMa 1 ee IpOU3BOIHAS MOXKET ObITH Hali-
neHa myTeM auddepeHimpoBanus oo pasercTsa (7.14) mo z, mubo pa-
BercrBa (7.15) mo ¢, T. e.

oy e (@)
PO = Gty (710
eCJIM UCXOUTH n3 paseHcTsa (7.14), n
: Y1)
fe(t)) = I (7.17)

ecau u3 paBenctsa (7.15).

Ecnu onpenensronue byukmnuio f GyHKIUT @, Y ©MEIOT BOJIU3U TOY-
KU t(y IPOM3BOHBIE OOJIee BBICOKOTO YeM IEePBBIN MOPSIKOB, TO B HEKOTO-
POIT OKPECTHOCTH TOYKHU T( ITapaMeTPUYeCKH 33/ JaHHas (DYHKIUS TMeEeT
TOTO K€ TIOPSIJIKA IPOU3BOJHBIE, KOTOPbIE MOI'YT OBITH HAiiJIEHBI ITOCJIe-

moBaTesbHBIM Jud depertmpoBanreM papercrBa (7.14) aubo paBeHCTBA
(7.15).

7.13. 3agada. HaiiTu npon3Bo/IHBIE TIEPBOTO U BTOPOTO IMTOPSAIKOB OT
dbyurmmit f(x), 3amaHHEBIX TapaMeTpUYecKu mocpeacTBoM byHKmin x(t),
y(t):

(D) z=et, y=1t3 (2)z=cos’t, y=-sin’t;

(3) x = e? cos®t, y — e*sin’t;

(4) r = a(t —sint), y = a(l — cost).

7.14. Ilyctb nana dyuknus F(x,y). Paccmorpum muOo2)KecTtBO M TO-
qek (x,y) takux, aro F(z,y) = 0. Ilycts (x0,y0) € M, 1. e. F(z0,y0) =
0. HomycTum, 9T0 JjIsi KazKJI0r0 T U3 HEKOTOPOT'O BKJIIOYAIONIETO Xo WH-
TepBajia (a,b) CylecTByeT eJIMHCTBEHHOE Y U3 HEKOTOPOTO BKJIFOUAIOIIETO
TOUKY Yo uHTepBasia (c,d) takoe, aro F(x,y) = 0. Torma, comocrasisist
KaxK0My T € (a,b) To equncTBennOe Yy € (¢, d), ny1s1 Koroporo F(x,y) = 0,
moJrydaeM (PYHKIIUIO, O KOTOPO# TOBOPST, 9TO OHA 3a0aHaA HEABHO 604U
mouxu (xg,yo) nocpedcmeom omobpasicenus F uma nocpedemsom pasen-
cmea F(x,y) = 0.

CorsacHo ompeaesIeHIi0 BOJIN3U T JOJIXKHO BBIIOJIHATHCST TOXKIECTBO
F(x(p(x)) = 0. @yuxnus B €ro JieBoii YacTu sABjsieTcs (DyHKIHeH oIHO
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nepeMeHHo#t x. JuddepeHnupys ee m mpupaBHUBas K HYJIIO Pe3yJIbTaT,
MOYKHO BBIPA3UTh MTPOU3BOIHYIO ¢ () B TOUKE T U B ee okpecTHOCTH. [lo-
BTOpHOE udbepeHnmpoBaHre IOJIyIeHHOTO PaBEHCTBA MPUBOJIUT K Ha-
XOKJICHUIO BTOPOl IPOM3BOAHOM, U T. II.

7.15. 3agaun.

1. Haiitu npousBo/iHbIe IEPBOro U BTOPOTO MOPSIKOB (byHKIWMIA (),
HESIBHO 33/JaHHBIX CJIEAYIONIUMU PABEHCTBAMU:

(1) 2? + 22y —y* =2z, (2) Vz + y = Va,
(3) 22/3 + 23 = a?/3,  (4) arctgg — In /22 + 2.
x
7.16. Oteerbl. K 1. 5.5. (1) mn(z™ !+ 2" 1+ (m +n)a™ ™ 1);
?1(122 (= | 71); (3) = (1(;;}2) (p—(qg+1D)xz—(pt+qg—1)2?) (x £ —1);

L M + oy (@ > 0) (5) TR (6) ——omizlnime

2)

) \/1—9—%2 ’ (n+m) m+7{/(1—m)”(1—}—m)m 9
(7) (az_mz)s/z (lx| < |a]); (8) nsin
(9)

1

4

(
(

"l cos(n + 1)a;
9 2s1n1:(cosa:s1srlln1:22$—21;smmcosm ); (10) Cgsiiﬁlxw ( 2]4;—171_ = Z),
(11) =2z~ (12) : ;S;j;i&c/‘;w), (13) Va? + b2e sinbx; (14) %5 (|z| >
1); (15) a® - 1+aaz“_1ama Ina+a®-a® In®a; (16) \/;— (17) In(z +
r2 4+ 1); (18) L O0<z—-2kr<mkeZ)(19) -2/ EAr ke
7); (20) 2sin(Inz) (z > 0); (21) ¢41_7 (lz] < 2); (22) 2925, (23) |x|x/w2—

(|a:\ > 1); (24) SgIl<COSJ7) ( Qk_lﬂ— , k c Z); (25) 2sgn(sinx)-cos x (27 7§

vV1+cos?2 x
ko k € Z); (26) S8 (0 < o] < 1)5 (27) 15 (2 £ 1); (28) — 55 (o /

0); (29) Va? — 22; (30) —1(log, e)? (z > 0, z # 1); (31) z¥/*72(1 — Inx)
(x > 0); (32) (sinz)! ™% (ctg? x — Insinz).

1. (1) muddepentupyema Beiomay; (2) meauddepeHmpyema npu =
2k=1r k€ Z; (3) nuddepenmupyema Berony; (4) menuddepenmupyema
upu r = km, k € Z; (5) muddepennupyema BCIOY.

T.a=2x9,b=—x3. 8.a=f"(x0), b= f(xo) — xof" (x0).

K m 7.7. 1. (1) Z, arctg 3; (2) arctg2v/2. 2. a = 5-.

2 2e

Kn 7.9.1. (1) 9\/51113:(13:; (2) (1f;§§f}?f$2 dzx.
2. (1) —%dx; (2) 3 QH dx.
3. (1) (a) 4,0208, (6) 5,00177; (2) (a) 0,485, (6) —0,017.
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K m. 7.11. 1. (1) y” = 422f"(2?) + 2f'(2?), " = 8a3 " (2?) +
1233f//($2); (2) y// _ €2mf//(€m)+€$f/(€$), y/// _ €3$fm(€$)+362mf”(6$)+
e f'(e”).  3.a=3f"(w0), b= f'(w0), c= f(wo).

5. (1) (—1)”71n!c”71(ad—bc); (2) (—1)”?’1,'( 1 1 );

1 N G2y~ Gl
(3) —2"~ COS(Z’E + %), (4) § SID(IIZ + %) — sm(3:1: + %),

K o 7.13. (1) y/, = —=3t2e", y” = 3t(2 + t)e?; (2) ¢, = =1,y =0

r —

e %% (cos sin T
O<z<1); )y, =tgt-tg(t+Z), ys = (cos2t4sin2e) Ly

2 cos3 t(cos t—sin t)3

t# S+ km, keZ); (4) y, =ctg s, vl = ————s (t # 2k, k € Z).

~ a(l—cost)2
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