MunucrepctBo obpa3zoBanug n Hayku PO
ITpyTkoB YVpaibCKuil TOCYIapCTBEHHbBI SKOHOMUYECKW{l YHUBEPCUTET

KosbpMma @

ITeTpoBuyu

JloMaIrHsiss KOHTPOoJIbHAs padoTa

JInddepenniumpoBanme

Crynent: Ukcos Urpek 3eToBud

ExarepunOypr

PrutkovKPQugaga.hihi 2016-2017




Ykazanusg K opopMIeHHIO PadOThI

g mpocmorpa daityioB pdf HACTOATEIbHO PEKOMEHIYEM MCIIOJIB30-
BaTh mporpaMmy Adobe Reader Bepcum 11 mam DC.

B nporpamme Adobe Reader mepexoi B 110JTHOSKpaHHBI PEXKUM 1 BO3-
BpallleHre K pexKnMy padOThl B OKHE OCYIIECTBJIAETCA KOMOMHAIIIEN KJTa-
Buit Ctrl+L (T.e. OJTHOBpEMEHHBIM HaKaTneM KJaBuin «Ctrly m «Ly).

[lepexonm K ciaemytomemy caaiijly nim BO3BPallleHHE K IIPEIBLIYIIEMY
clIaiigy ocylecTBidercd Knapumamu «Page Up» nian «Page Downy.



Ykazanusg K opopMIeHHIO PadOThI

g mpocmorpa daityioB pdf HACTOATEIbHO PEKOMEHIYEM MCIIOJIB30-
BaTh mporpaMmy Adobe Reader Bepcum 11 mam DC.

JJist Iepexoia, o IUIIePCChLIKE, KaK 00bIYHO, CJIeJlyeT HABECTH yKas3a-
TEJIb MBIIIN Ha TEKCT, BBIJEIEHHBI KPACHBIM (HO HE IMyPIyPHLIM) HJIN
CMHUM IIBETOM W HaKaThb Ha JIEBYIO KHOIKY MBIIIN WU JIEBYIO KHOIIKY
Tadnaga (i HoyTOyKa).

«OTKaT», T. €. OTMEHa TPEeAbIAYINeil KOMaH/Ibl (HAPUMED, Mepexoa
0 TUTIEPCCHIJIKE) OCYIIECTBIIAETCS OMHOBPEMEHHBIM HAXKATHEM KJIABUIII
Alt n <.

B ciyuae, eciin gBa coceHUX CJI0BA BbIAEIEHBI, JOIIYCTUM, CHIM IIBe-
TOM, HO OJHO HaOpPaHO OOBIYHBIM, & APYToe — IOJYKUPHBIM MIPUEPTOM,
TO 9TO 03HAYAET, YTO [IEPEXO/I 110 IUIIEPCChLIKAM OCYIIECTBISETCA Ha Pas3-
JINIHbIE MUIIIEHN.



Ykazanusg K opopMIeHHIO PadOThI

1) TectupoBanue HauMHAETCs ¢ HaxkaTust KHONKK «Hawars recrs, mogcuér 6aJion
IIPOMBOMJIET TTOCIe HAXKATUST KHOIIKK «3aBepIInTh TectTs . [Ipu BosHuKHOBEHWN 3aTDY/I-
HEeHNi ¢ BBITIOJTHEHNEM 3aJlaHusd TepeiijiuTe 110 TUIIEePCChIIKaM B TeKCTe 3aJlaHnd, JJIsd
Jero B IamKe, Ky/a Bbl U3BJIEKJIN JaHHBIN (ailyl ¢ 3aJaHUSIMU, JTOJKHBI HAXOJUTHCS
TaKYKe COJIEPrKAIIMecs B 9TOM »Ke apXuBe (Pailjibl ¢ 3JIEKTPOHHBIMU YUeOHUKAMHU.

2) B 3ajianusix He0OX0MMO 3alI0JHUTH BCE 110JIs JIJIst BBOJA BU A || Boinosnnentbiit
TECT CJiejiyerT cOXpaHuTh (HeobxomnM Adobe Reader XI mum Gosiee BBICOKOW BEpCHN )
u BhICIaTh MO e-mail PrutkovKPOugaga.hihi

3) Yrobwl Hapucosarh dburypy B Adobe Reader 11, Hajio Ha BepXHEi MaHegn OT-
KPBITH MeHIO «[I[poCcMOTpP», BLIOPATDH MYHKT «HCTPYMEHTH» , BKIAIKY «KOMMEHTapuus,

1 BO BKJaJIKe «PuCOBaHHbNE IIOMETKU», AaKTUBUPOBATH HYKHbIA MHCTPYMEHT.

B Adobe Reader DC it pucoBaHWsI JIMHUN CJIEJyeT aKTUBU3UPOBATH ITYHKT
«[lo6aBUTH KOMMEHTapuit» (Halnpumep, Ha BepxHeil nadesn B MeHio «Pegakrupo-
BaHWE» BBIOpPaTh <«MHCTpyMEHTHI yhpaBjieHHs» W OTKPHITH «/loOaBUTH KOMMEH-

Tapuﬁ»). B crpoke «3anucka Bomenmenue nsetoM [loguéprHyTHE TeKCT
KOMMEHTApHud J3a4epKHyTHH 3aMEHUTb TEKCT ...»
BBIOpAThL TPOETOUNE. B «BbIBaJMBIIEMCS» CIHCKE CIEJIyeT BBIOPATh MyHKT «MH-

CTPYMEHTHI PUCOBAHUAY, a B HEM — IIYHKT «JImHU».



4) B moste st BBOsa [ | BBOtMTCA 160 hopMyIia (ecam 9TO sIBHO yKa3aHo), 100

uenoe wucao. [ BBejieHus 1pobeil NCIoIb3yeTcs CIBOEHHOE T0JIe BBOJIA! = Hpobu
JIOJIKHBI ObITh HECOKPATUMBIMHU, HO MOT'YT ObIThH HelpaBUJIbHbIMU. Kciu apodb okasa-

JIaCb IEJIbIM 4YUCJIOM T, IIPpE€ACTaBUThL €I'0 B BUJIC I Ecan gucaurenn HyﬂeBOﬁ, ILpO6b

HaJIO NIPEJICTABUTH B BUJE T Eciin 1pobb oTpunaresibHast, TO 3HaAK «MUHYC» JIOJIYKEH
a —a
OBITH B UnCaUTENe: —— = —. B HaTypaJbHOM YHUCJe TOJ] KOpHEM v/ HeJb3s Bbije-

b b

JIMTh MHOXKUTEJIb, ABJIAIOINNACA KBaJIPAaTOM HATYyPaJbHOIO YUCJIA.

5) Ecsin B moste Jij1st BBOJIA HAJZIO BBECTHU TI€JIOE UHCJIO, TO BMECTO HETO MOXKHO BBO-
JINTH apudMeTuIecKoe BbIpakeHne B popmate Java Script, T.e., HAlpuMep, BMECTO
8 MoxkHO BBecTH (372)-1 wum sqrt(64).



6) IIpu BBOoAEe (bopMYJIBI B MOJIsIX JiJis BBOJIA 3HAK YMHOXKEHHs * MHCATH 00s13a-

TeJIHHO, JlesieHre 0003HaTaeTCst Kak /, BO3BEJIEHNE B CTeneHb — Kak ~ (Harmpumep, =

samcbiBaercst kak x”(5%t-3))), /. 3ajaéres kak sqrt(...) (Hanpumep, v + 1

MOXKHO TIDEJICTABUTh Kak sqrt(x+1) wu |t| — xak sqrt(ltl)), In... 3amaerca
kak 1n(...) (manpumep, Inz Hajo samucars 1n(x)), lg... kak log(...).

e, sin..., cos..., tg... — kaxk exp(...), sin(...), cos(...), tan(...),

arcsin ..., arccos ..., arctg... — kak asin(...), acos(...), atan(...).

IonsiTHO, WTO, HapUMep, sin® t a0 npencrasuTh Bhipakernem ((sin(t))"3) wm
(sin(t)) "3, wiau jpaxke sin(t) "3, Ho He sin"3(t).

J1jist IPOCTOTHI MOJIATAEM /X = 2'/3 u r.1. Yucno m — sro PI.

[IpropureTHOCTDb Omepaluii MOXKHO u3MeHUThH ¢ romoibio KPYI'JIBIX ckobok, Bce
CKOOKM JIOJDKHBI ObITh MAPHBIMU (KazKJI0H OKPBIBAIOIIEHCsT CKOOKE COOTBETCTBYET 3a-

KPBIBAIOTIAsICs ). Vcmomh30BaTh MOXKHO TOJBKO KPYTJIble CKOOKH. BbIpaXkeHne MOKHO

3aMEHUTh PaBHOCUJBbHBIM: BMECTO 572 BBECTH , 2% (x-8)| 3aMEHUTHh Ha [2*x-16|.

JIunaue nmapbl ckobok urnopupyrorces: ((x* (1) )| paBHOCHILHO X*1| 1 jaxe E

3HaK = BBOJUTCS KaK = >, <> — Kak <=_>. [Ipu BBojie (POpMYJI C UCIIOTHL30BAHIEM
9THUX 3HAKOB HEJIb3s BCTABJISATH IIPOOEJIbI, JIMIITHIE CKOOKM U 3HAKK IpPEIMHAHUS.
CunTaeMm, 9T0 CyMMa MOXKET COCTOSITh M3 OHOTO CJAaraeMoro.
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YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii
1. Tabimma mpon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA:

(z") = (a®) = (log, ) =
(sinz) = (cosz)" =

(tgz) = (ctg(z))" =

(arcsinx) = (arccos z)" =

(arctgx) = (arcctg x)' =



YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii
1. Tabimma mpon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA:

(2" =n-2" % (a") =a"-lna; (log,z) = T
rlna’
(sinz) = cosz; (cosx) = —sinx;
1
{ to(z)) = — -
(tgo) =5 (dg(@)) = ——5
(arcsm :c) _— (arccos g;)’ — _#.
1 — 22 V1— 22
(arctg )" = L (arcctgz) = — :
1+ 22’ 1+ 22



YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii
2. ®opmyasl guddepernupoBans pe3yabTaTOB OIIEePAIMIi:

(7@) + 9(@) = (@) + (@) =
% (7(@) - 9(a)) = (f(x) - (@) =
4 (f@)Y _ (f@Y _

dx (g(fﬂ)) z )

: g(x)
—(f (9(@) = (f (s(0)) =



YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii
2. ®opmyasl guddepernupoBans pe3yabTaTOB OIIEePAIMIi:

di(f( )+ g(x)) = (f(2) + g()) = f(z) + g(x);
di<f<x>.g<x>>:(f(;c).g(x»' f(z) - g(z) + f(z) - g(x);
d (f@)\ (f@)\ @) @) —f@) @)
d_(—): —) - |

; () g(x)
—(f (9()) = (f (9(2))" = f'(y)

X

g*(x)

-g'(2).

y=g(x)



YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii
3. Ilpomsepomnass  ¢dyHKOuUM, 3aJaHHO  MmapaMeTpumYecKun

{2



YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii

3. Ilpomsepomnass  ¢dyHKOuUM, 3aJaHHO  MmapaMeTpumYecKun
{ xr = xz(t),

y=y():

xr = x(t),

dy dy/dt

dr  dv/dt




YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii
4. YpaBHeHHe KacaTeJabHOI K rpaduky dyuknuu y = f(x) B TOUke

(a, f(a)):



YcrHble ynpaxkHeHnd Ha auddeperanupoBanne yHKITii

4. YpaBHeHHe KacaTeJabHOI K rpaduky dyuknuu y = f(x) B TOUke
(a, f(a)):
y=fla)+ f(a) - (x —a).



uddepennmpoBanue : Tect 1 (Mxcos Urpex 3erosuu )

1.(46.) Jna xaxmoit u3 yHKINI TOCTAaBUTE 1, ecn 9Ta QyHKIIT —
CTEeIIeHHAs, U 2, eCJIi 3Ta (PYHKINS — I[I0Ka3aTeIbHas:
a(fy=4": 5  Bl)=v"®: ;
y(r)=14": ; §(x) = 2% : . Stestpifsara]

2.(46.) Jlna kaxkmoit u3 pyHKIUI TOCTABUTH 1, ecu 9Ta QyHKINT —
CTeTleHHasA, U 2, eCJIW 3Ta (PYHKIINS — TMOoKa3aTeIbHas

alg)=57: ;5 BE)=t": ;

v(w) = w* d(h) = 17 STestDif£A[3]

A\ o\ >4
~~

-~
3a 3312491 3a K03 -ThI




uddepennumpoBanue : Tect 2 (Mxcos Urpex 3erosms )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1.(16.) (arcsin(z)) = STestDitfA[1]
2.(16.) (arccos (z)) = STestDiffA[1]
3.(16) (Jz) = STestDif£A[1]
4.(16.) (sin(z)) = STestDiffA[1]
5.(16.) (cos(z)) = STestDiffA[1]

\ . o\ o

TV
3a 3a/1a9H 3a KO3(Pd-ThI




uddepennumpoBanue : Tect 3 (Mxcos Urpex 3erosmu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1. (1 6.) (10g2 (:l?))/ = STestDiffA[2]
2.(16.) (3%) = STestDiffA[2]
3.(16.) (5174)/ = STestDif£A[2]

TV TV
3a 332490 3a K03bD-ThI



uddepennupoBanue : Tect 4 (Mxcos Urpex 3erosuu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1.(16.) (Vz-tg(z)) = STestDif£A[6]

2.(16.) (tg(z)-arctg (x)) = STestDif£A[6]
3.(16.) (arctg (z) - arcsin (7)) = STestDif£A[6]
4.(16.) (arcsin (z) - arccos (7)) = STestDif£A[6]
5.(16.) (arccos(x)- Jz) = STestDit£A[6]

TV TV
3a 332490 3a K03bd-ThHI



uddepennumpoBanue : Tect 5 (Mxcos Urpex 3erosmu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1.(16.) (2®- arcsin ( )/ = STestDitfA[7]
2.(16.) (logy () - arccos (x)) = STestDif£A[7]
3.(16) (3°-¥xz) = STestDif£A[7]

4.(16.) (z*-sin (a:))/ = STestDif£A[7]
5.(16.) (logs(z) - cos(x)) = STestDif£A[7]

TV
3a 3a/1a9H 3a KO3(Pd-ThI



uddepennupoBanue : Tect 6 (Mxcos Urpex 3erosuu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1.(16.) < COS (:1:))/ = STestDiffA[11]
2.(16.) (tg(v/x)) = STestDiffA[11]

3.(16.) (arctg (tg(z))) = STestDiffA[11]
4.(16.) (arcsin (arctg (z))) = STestDiffA[11]
5.(16.) (arccos (arcsin (z))) = STestDiffA[11]

A\ o\ -
-~

TV
3a 3a/1a9H 3a KO3 D-ThI




uddepennmpoBanue : Tect 7 (Mxcos Urpex 3erosmu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1.(16.) (arctg (log, (x))) = STestDiffA[12]
2.(16.) (arcsin (2%)) = STestDiffA[12]
3.(16.) (arccos (:U3))/ = STestDitfA[12]
4.(16.) (+/log, (x))/ = STestDif£A[12]
5.(16.) (sin(5%)) = STestDiffA[12]

A\ 7\ 7

~
3a 331291 3a K03 P-ThI



uddepennumpoBanue : Tect 8 (Mxcos Urpex 3erosmu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1. (1 6.) (arctg (x) - arccos (arcsin (a:)))’ =

STestDiffA[21]

2.(16.) (arcsin

/
T) - {/arccos (a:)) = STestDitfA[21]

(arccos () - sin () = STestDiffA[21]

6.)
6.) (% cos (sin (x )))/: STestDiffA[21]
)

!
SlIl COS (ZU)) = STestDiffA[21]

(
(1 (x
4.(1

(

5. (1

=)

7\ 7

~
3a 332491 3a Koacbcb—TbI



HuddepennumpoBanue : Tect 9 (Mxcos Urpex 3erosmu )

Borauciaunre (cM. npaBuja BBoga GOPMYJIbI):

1.(16.) <\/arctg (tg (x )))/ = STestDiftA[26]
2.(16.) (tg(arcsin (arctg (x)))) = STestDitfA[26]
3.(16.) (arctg (arccos (arcsin (z)))) = STestDiffA[26]
4.(16.) (arcsin ( V/arccos (x)))l = STestDif£A[26]
5.(16.) (arccos (sin (¥z))) = STestDif£A[26]

A\ . o\ g
-~

TV
3a 3a3/1a4n 3a KO3 D-ThHI




luddepennupoanue : Tect 10 (Mxcos Urpex 3erosmu )

1.(36.) Kacareabnasa x rpacduky byHKIuMA
f(z) = —5x°+6x—6, nposenennas B Touke My (—4, ) MoxKeT 6bITH
MpeJICTaB/IeHa YpaBHEHUEM § = @& + .  STestDiffA[31]

2.(36.) Kacarenpnas k rpaduky yHKIHI
f(x) = —4x*—6x—5, nposenennas B Touke My (—3, ) MOXKeT OBbITD

[IpeacTaBJieHa ypaBHEHUEM Y = T+ . STestDiffA[31]

\ AN 4
N~

TV
3a 3312491 3a K03 -ThH




duddepennupoanue : Tect 11 (Mxcos Urpex 3erosmu )

Bobraucauts (cM. TpaBujia BBO/IA YHMCEJI):

1.(26.) KacarenbHas k rpaduky PYHKIIUN, 33/ ITAHHOI apaMeT-
T = t*4+6t—3 + \/6t—11,

n4IeCKmM.: B TO4YKE, OTBEYatO el
b { y = 428 —4t—2 + \/—DFFGA a
SHAYEHMIO IIapaMeTpa t = 2, IMeeT BUJL Y = & + .  STestDiffA[34]

.(2 6.) Kacareabnas k rpadvky pyHKIMM, 3aJaHHONW Hapa-

T = t°—6t—2 + /16t—44,
y = 34412 —3t—1 + /—224t+676
qyalolell 3Ha4YeHnIo napaMerpa t = 3, UMeeT BUJ Y = T +

MeTpn4ieCKMu: { B TO4YKE, OTBE-

STestDiffA[34]

A 7\ J
~

Vv
3a 3a/1a9H 3a K0P D-ThI




luddepennupoanue : Tect 12 (Uxcos Urpex 3erosmu )

1.(2 6.) Kacareabnasa x rpacduky byHKIuA
f(x) = bx*+6x+3, mnpoxoaut depes Touky M (8,291), npuuém abe-
IIICCa TOYKU KaCaHUd MeHblie abcuucchl Touky M. Y paBHEHNIE 9TOoil
KacaTeJIbHOI UMeeT BUI, y = X+ . YxkazaHue. [ Ipnvenn-
Te CTPATETNI0 COCTABJIECHUSA YPABHEHMIA. sTestDitfA[36]

2.(26.) KacarenpHas k rpacduky QyHKIUN
f(x) = 622—6x+4, npoxomut uepes Touxy M (6,178), npudém abe-
IIICCa TOYKU KacaHUd MeHblie abcuucchl Touky M. Y paBHEHNIE 5TOoil
KacaTeJIbHOU UMeeT BUI, Yy = X+ . Yxkazanue. [ Ipuvenn-
Te CTPATETNI0 COCTABJIECHUSA YPABHEHMIA. sTestDitfA[36]

. o\ o
-~

TV
3a 3aJ1a49H 3a KO3 D-ThI




luddepennupoanue : Tect 13 (Uxcos Urpex 3erosmu )

1.(4 6.) Kacareabnasa x rpacduky byHKIuMA

f(x) = —62*—5x+6, mnpoxomur IIapaJIJIeJ bHO IIPSAMOIA
y = —65x—58. Touka KacaHus UMeeT KOOPAMHATHI ( , ), & ypaB-
HeHUe 3TOoil KacaTeJabHOIl mMeeT Bum Yy = I+ . Ykaza-

Hue. [[puMmennTe CTPATErNI0 COCTABJIEHUSA YPABHEHMIA. sTestDitfA[37]

2.(46.) KacarenpHas k rpacduky QyHKIUN

f(z) = —5x?’—4x—6, upoxomur IIapaJLieIibHO IIPAMOIi
y = —64x—>55. Touka KacaHUs UMeET KOOPAWHATHL ( , ), a ypas-
HeHUe 3TOoil KacaTeJabHOIl mMeeT Bum Yy = <+ . YKka3za-

Hue. [[puMmennTe CTPATErnI0 COCTABJIEHUSA YPABHEHMIA. sTestDitfA[37]

. o\ o
-~

TV
3a 3aJ1a49H 3a KO3 D-ThI




luddepennupoanue : Tect 14 (Uxcos Urpex 3erosmu )

1.(4 6.) Kacareabnasa x rpacduky byHKIuMA

f(x) = —4x°—3x—5, NpoxomUT NEPHEHIUKYJIAPHO  HPSAMOIi
29y + £+29 = 0. Touka KacaHus UMeeT KOOPAUHATHL ( , ), a ypas-
HeHUe 3TOoil KacaTeJabHOIl mMeeT Bua Yy = I+ . YKkaza-

Hue. [[puMmennTe CTPATErNI0 COCTABJIEHUSA YPABHEHMIA. sTestDitfA[38]

2.(46.) KacarenpHas k rpacduky QyHKIUN

f(z) = —32°—2x—4, mnpoxXoZUT NEPHeHJUKYJISPHO  IIPAMOii
16y + x+18 = 0. Touka KacaHwsi UMeeT KOOPAUHATHL ( , ), a ypaB-
HeHUe 3TOoil KacaTeJabHOIl mMeeT BuUm Yy = I+ . YKka3za-

Hue. [[puMmennTe CTPATErnI0 COCTABJIEHUSA YPABHEHMIA. sTestDitfa[38]

\ - o\ o
-~

TV
3a 3aJ1a49H 3a KO3 D-ThI




luddepennupoanue : Tect 15 (Mxcos Urpex 3erosmu )

Bobraucauts (cM. TpaBujia BBO/IA YHMCEJI):

1.(4 6. Haknaonnass acummnrTora rpaduka @PYHKIAN
Fla) = E8220) 6 +
xr) = —— MOXKeT ObITb 3aJjaHa ypaBHEHUEM Y = —IT + —.
6x+4 8 s o
STestDiffA[51]
2.(4 0. Haknonnas acumnrora rpaduka QYHKIUT
(—=72—6)
f(z) = ————— wmoxer ObITb 3aJ]aHa ypaBHEHHEM Y = —T + —.
7245

STestDiffA[51]

A o\ >4
~~

~
3a 3312491 3a K03 -ThI




luddepennupoanue : Tect 16 (Mxcos Urpex 3erosmu )

Bobraucauts (cM. TpaBujia BBO/IA YHMCEJI):

1.(4 6. Haknaonnass acummnrTora rpaduka @PYHKIAN
—62—5)"
f(x) = % MOXKeT OBITH 3aJlaHa YPaBHEHUEM Y = —T + —.
(82+6)
STestDiffA[52]
2.(4 06) Hakjaonnass acummnrTora rpaduka @PYHKIAN
—55—4)°
f(x) = % MOXKeT OBITH 3aJlaHa YpPaBHEHUEM Y = —T + —.
(92+7)

STestDiffA[52]

\ o\ >4
"~

-~
3a 3312491 3a K03 D-ThI




Bommosirenneiit  TecT  csemyer  coXpaHuTh  (HEOOXOMM
Adobe Reader XI msm Oosiee BBICOKOI BEPCHM) U BBICIATDH
mo e-mail PrutkovKPQugaga.hihi
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